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F  T  E  R  the  Reader  has  been  inform’d,  that  what 
now  lies  before  him,  is  only  a  Continuation  of 
Mr.  LowthorpV  Abridgment  from  the  Period  of 
his  Work  to  the  prefent  Time  j  and  that  I  have 
throughout  copy’d  after  his  Pattern,  fo  far  as  my 
infer iour  Judgment  will  give  me  leave :  it  will  be  unneceffary  to 
fpend  many  Words  as  to  the  Method  here  pur fit  d  j  and  fuffcient  to 
refer  to  his  Preface  for  a  fuccinU  and  particular  Account  of  it. 
At  the  fame  time  I  look  upon  it  as  a  Duty  incumbent  on  me  ingenuoufly 
and  with  Gratitude  to  confefs,  that  whatever  Advantages  may 
accrue  to  my  felf  or  the  Publick  by  the  prefent  Performance,  are  ow¬ 
ing  to  the 

Applaufe  and  Encouragement  which  his  ufeful  Undertaking  was  mojl 
juflly  receiv'd  with.  - 

It  may  not  however  be  improper  briefly  to  take  notice  of  the 
following  Particulars. 


ingenious  Hint  of  that  judicious  Gentleman  j  and  to  the 


i .  The  Anatomical  Papers,  which  are  by  Mr.  Lowthorp 
made  the  Third  Part,  are  here  plac’d  in  the  Second:  which  was 

done 
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done  only  for  the  Convenience  of  Binding,  and  to  divide  the  Two 
Volumes  equally.  This  Reafon,  I  prefume,  will  he  fuffcient  to 
jujlify  fo  minute  an  Alteration,. 

% .  I  have  omitted  fuch  Experiments  of  the  late  Mr.  Hawksbee, 
as  he  has  himfelf  collected  and  publijh’d  in  his  Phyfieo-Mechanical 
Experiments  printed  in  1709.  face  this  Book,  in  all pr oh ability, 
makes  a  part  of  the  Library  of  any  Gentleman  whofe  Curiojity  and 
Genius  inclines  him  to  Studies  of  that  kind. 

3 .  Several  Catalogues  of  Plants,  Minerals,  Fojjils,  In- 
feBs,  See.  publijh’d  by  the  late  inquifaive  Naturalijl  Mr.  James 
Petiver,  are  alfo  omitted 3  by  reafon  the  mojl  material  Particulars 
have  been  by  himfelf  inferted  in  the  feveral  Parts  of  his  Gazophy- 
Iacium  Naturce  &  Artis :  and  befides,  that  thofe  Catalogues  are  of 
Bulk  fuffcient  to  make  a  handfome  Volume  of  themf elves,  if  fuch  a 
Vefgn  could  meet  with  fuitable  Encouragement..  . 

4-  The  TraBs  relating  to  the  Difputes  between  the  Mathema¬ 
ticians  of  our  own  Country  and  fame  Gentlemen  abroad,  are  above 
the  Capacity  of  the  Majority  of  Readers  3  and  were  intended  rather 
for  an  honeft  Reprefentation  of  matter  of  FaB  to  Pof  erity,  than 
for  the  immediate  InfauBion  of  the  Studious  in  thofe  Sciences.  For 
which  reafon  I  have  contented  my  felf  with  referring  to  the  Places 
in  the  Transitions,  where  thofe  TraBs  are  to  be  found,  for  the 

Service  of  fuch  as  are  defaous  to  be  acquainted  with  the  Merits  of 
that  Controverfy . 

I T  may  perhaps  be  expeBed  that  I  Jhould  fay  fomething  in  this 
place  to  excufe  what  ImperfeBions  may  occur  in  the  Courfe  of  this 

Work l 


The  PREFACE 

Work  j  and  take  notice  of  a  Competition  wherewith  I  am  threatned.  As 
to  the  fir jl  of  thefe,  I  have  already  confejl  myfelf  indebted  to  a  more 
able  Hand  for  the  Method,  and  to  the  Labours  of  many  eminent  Men 
for  the  Materials,  whereof  it  is  compos'd.  After  this,  he  mujl  be 
majler  of  very  little  Skill  and  Judgment,  who  with  fuch  Affifiances 
is  not  able  to  furnijh  out  a  tolerable  Performance  5  and  I  may  with¬ 
out  vanity  hope,  the  Reader  will  fmd  no  Errors  or  Refers,  but  what 
a  good  natured  Man  may  excufe,  on  account  of  the  Length  and  Te- 
dioufnefs  of  the  Work,  and  the  number  of  Papers,  and  variety  of 
SubjeBs  whereof  it  conjifls. 


As  to  the  Competition  there  is  reafon  to  expect,  it  is  a  Misfor¬ 
tune  which  can  in  no  wife  be  imputed  to  me.  Before  I  had  any  Ap- 
prehenjion  of  a  Defign  of  that  nature,  I  was  engaged  too  far  to  re¬ 
cede  with  any  Conveniency.  I  notwithjlanding  endeavour’d  an  Ac¬ 
commodation,  provided  it  could  be  concluded  upon  Terms  which 
implied  an  Equality  5  but  this  readinefs  of  mine  to  comply  was  al¬ 
ways  frujlrated  by  an  imagin’d  Superiority  of  Learning,  or  Inter ejl, 
or  fomething  elfe  on  the  other  fide.  How  reafonable  thefe  Pre¬ 
emptions  were,  mufi  be  fubmitted  to  the  Judgment  of  the  Publick. 
In  the  mean  time,  it  would  be  low  and  impertinent  in  this  place  to  de- 
feend  to  the  further  Particulars  of  an  Affair,  which  has  relation 
only  to  two  private  Perfons. 


I  Jhall  conclude  this  Preface  with  offering  one  Confederation  to 
the  Thoughts  of  fuch  Gentlemen  as  defign  to  communicate  their  La¬ 
bours  to  the  World :  which  is  the  Convenience  that  would  enfue,  if 
in  every  Book  that  is  publijh'd,  a  Memorial  was  inferted  of  the  Day 

and 
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and  Tear  when  it  firfi  appear’d  in  Print ,  and  this  Pate  continu’d  in 
fiucceeding  Imprejfions.  It  would  give  an  additional  Pleafure  to  a 
future  Reader,  to  obferve  by  what  Steps  and  Advances  Learning 
was  improv’d  5  and  would  enable  Pojlerity  to  do  Jufiice  to  the  true 
Author  of  a  fine  T bought  or  ufeful  Pifcovery  j  which  is  no  more 
than  necejfary  in  an  Age  where  Plagiary  is  fo  common  a  Vice. 
Other  Reafons  might  be  given  to  confirm  this  Caution,  but  it  would 
be  tedious  to  infijl  at  large  on  what  I  only  mention  as  an  Hint,  in 
my  opinion,  worthy  Obfervation  ,  and  not  improper  to  be  prefix t  to 

a  Rook  which  treats  of  Mifcellaneous  Subjects. 

% 

Sept.  28.  1721. 
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Philofophical  Tranfadtions 


From  the  Year  1700,  to  1720. 

Abridg’d  and  Methodically  Digefted 


PART  1. 


The  Mathematical  Papers. 


c  H  A  p.  1. 

Geometry ,  Algebra,  Logarithmotechny,  Arithmetic l{. 

iIT  DE  Axis  Tranfverfus  Ellipfeos,  AO  Axis  alter,  Sc  I.  smc* 
C  centrum  Sedionis.  Sit  P  pundum  quodvis  in  cir- 
cumferentia  ejus;  P^Tangens  curve  ad  P,  occurrens  A/r.  Abr.de 
Axi  tranfverfo  ad  <j^i  punda  SF  Foci^  CP,  CK  Semi-  Moivre,  «. 
diametri  conjugate-,  PH  Semilatus  redum  ad  diame-  3  5*-  p- p* 
trum  PC:  PG  normalis  ad  Tangentem,  cui  occurrat  Pate  * 

—  LfG  ,  perpendicularis  ipfi  PCH,  in  pundo  G:  ut  fiat 
PG  radius  Curvature  Ellipfeos  in  pundo  P:  fint  etiam  ST,  CP,  p  F” 
perpendiculares  in  Tangentem  P^  demifie:  Jurigatur  50,  &  demitta- 
tur  in  Axem  normalis  PL.  His  pofitis,  dico  quod,  ^  ^ 

I.  ReBanguliim  Juh  diftantiis  ah  utroque  Ellipfeos  Foco ,  JiveSVx.S't 
&  quale  eft  quadrato  Semidiametri  CK. 


0- 

r« 


I. 


Demonjlratio. 

CSq—  zCSx  CL  per  13.  II.  Elem. 
CSq  -f  2  CS  x  CL  per  1 2.  II.  Elem. 

_  _Tl  PFq  =  2PCq-\~2CSq. 

Tam  PS  +  PF=  DE=  2CD  ac  propterea 

PSq+PFq-\-  2PSxPF=  trCDq. 

A 


PSq-PCq 
PFq  =  PC</ 
Unde  PSq 


’Quare 


X 


*  Vi  irfr.ii 

Tire?.  XX.  . 


(properties  of  the  Conhl i  Sett  tons.  Part  I., 


Qiiare  tranfponendo,  2  PS  x  PF  ~  4 CDq  —  2  PC  a  —  2CS<r. 

Ac  Dimidiando  PS  x  PF  ~  2  CD  q  —  PCq  —  CSq. 

Eft  autem  CS  quad.  =  CD  —  CO  quad,  atque  adeo, 
PSxPF^CDq  +  COq  —  PCq. 

Sed  CDq  -j CO  q  =  PC#  CK  q.  per  12.  VII.  Cowic.  Apollonii. 

Quare  PS%PF  ~CKq.  Q.E.D. 

II.  Diftantia  d  Foco  SP  eft  ad  perpendicularem  in  Tangerttem  demijfam f 
lit  Semi  diameter  Conj  11  gat  a  CK  ad  Semiaxem  mhiorem  CO.. 

Demon  ft  ratio.  Ob  Emilia  Triangula  SPT,  FPV \  erit  PS:PF::ST: : 
DF-,  ac  componendo  PS  4-  PF  erit  ad  ST  +  FV,  Sc  earundem  dimidia. 
CD  ad  CR,  ut  PS  ad  ST.  Unde  CD  x  CK  erit  ad  CR  x  CK  ut  PS  ad 
ST.  Sed  CR  x  CK  aequale  eft  re&angulo  fub  Semiaxibus  CD  in  CO, 
per  31.  VII.  Gwzb.  Proinde  PS  eft  ad  ST  ut  CD  in  CK  ad  CD  x  CO, 
Eve  ut  CK  ad  CO.  Ac  pari  argumento  demonftrabitur  PF  efle  ad  FIT 
in  eadem  ratione.  £  D. 

III.  In  eadem  etiam  eft  ratione  Semiaxis  Tranfverfus  CD  ad  normaleme 
centro  C  ad  Tangentem  demijfam ,  Jive  ad  CR. 

Etenim  cum  re&angulum  CR%CK  aequale  fit  redangulo  CD  x  CO,, 
uti  jam  di&um  eft,  erit  dvei^yov  CD  ad  CR  ut  CK  ad  CO.  ^  £  D. 

IV.  Semidiameter  quavis  PC  eft  ad  di ft  anti  am  pnntti  P  d  foco  S,  Jive  ad 
SP,  ut  diftantia  ab  altero  Foco  E  P  ad  dimidium  lateris  retfi  ad  Verticevt  P' 
pertinentis,  jive  ad  PH. 

Hoc  autem  manifeftum  eft  ob  Prop.  I..  cum  nempe  quadratum  ex  CK 
^quale  fit  re&angulo  fub  SPx  PF. 

V.  Reflanguhnn  Semiaxium  CDxCO  eji  ad  quadratum  femidiametrV 
conjugate  C  K,  ut  CK  ad  Radium  Curvature  in  puntfo  V,  Jive  ad  PG. 

Sunt  enim  Triangula  PCR,  PGH  inter  fe  fimilia,  unde  CR  eft  ad 
PC)  ut  femilatus  re&um  PH  ad  PG  •  hoc  eft,  per,  praemifiam  Proprie- 

tatem  III,  *  99  —  CR  eft  ad  PCut  —  PH  ad  ^  ^^—  ^PG 
’  CK  P  C  “  CD  x  CO  ° 

proinde  dvdxoyoy  CD  x  CO  :  CK1  ::  CK  :  PG.  ^  £  D.-  1 
Theorema  Generale  I.  P#  centripeta  ad  idem  pun&uni  S  tendens ,  z#> 

•SP 

Curvis  omnibus ,  eft  femper  proportionals  Ghiantitati 


Hoc  Theorema  ante  plures  annos  a  me  inveftigatum  &  cum  amicis  , 
communicatum,.propriis  demonftrationibus  firmavere  Geometry  Ciarifli- 
mi  D.  J.  Bernoiillius,  in  Aci.  Lipjia  •,  D.  J.  Keillius  in  harum  Tranfatt. 
f  N.317.  &  D.  3^*  Hermannus  in  Phoronomid  fua  pag.  70.  quos  vide. 

Scnbendo  autem  CK?  pro  PG*  per  Propr.Y  $  &  ",  juxta  Propr.  II. 

C  K 


pro  ST,  (ob  datas-fcilicet  CD,  CO)  erit  Vis  centripera  tendens  ad  fo- 

C  73  C*  If  3  C  71 

cum  Ellipfeos  S,  femper  ut  — hoc  eft  ut  ^r.  vcl  ^ ,  nempe 

reciproce.ut  quadratum  ex  SP.  Unde  pa|et  quod  fi  Se&io  fuerit  Ellipfis 
motu  corporis.defcripta,  erit  Vis- Centripeta  ut  quadratum  diftanthe  a 


centro, 
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Chap.  F.  Properties  of  the  Comely  Sett  ions. 

Centro  Virium  reciproce.  Ex  his  Proprietatibus  confequuntur  Corollaria 
nonnulla  hotatu  non  indigna. 

Corol.  1.  Velocitas  Corporis  in  Ellipf  revolventis ,  ad  pnnSvm  qnodlibct 
P,  eft  ad  Velocitatem  revolventis  in  circulo  ad  eandem  diftantiam  SP  d  cen- 
tro  Virium ,  in  fubdupla  ratione  diftantia  ab  altero  foco  PF,  ad  Semiaxem 
tranfverfum  Se&ionis ,  five  ut  media  proportionalis  inter  PF  &  CD  ad  CD. 

_  Eft  enim  velocitas  revolventis  in  Ellipfi  ad  diftantiam  SP,  adVelo- 
citatem  revolventis  in  Circulo  vel  Ellipfi  ad  diftantiam  Semiaxis  CD 
vel  50,  ut  CO  ad  5T;  hoc.  eft  per  Propr.  II.  ut  PF  ad  ^ SP .  Velo- 
citas  autem  revolventis  in  Circulo  ad  diftantiam  CD  eft  ad  veloc  tatem 
revolventis  in  Circulo  ad  diftantiam  5P,  ut  ^  5  P  ad  */  CD.  Ex  sequo 
igitur,  Velocitas  revolventis  in  Ellipfi  ad  diftantiam  5P,  eft  ad  Velo¬ 
citatem  revolventis  in  Circulo  ad  eandem  diftantiam  ut  /PP  ad  ^  CD. 

Coroll.  2.  Ex  datis  Velocitate  in  Ellipfi ,  poftione  Tangentis,  &  centra 
Virium  feu  Foco ,  facile  eft  determinare  Focum  alt e rum. 

Sit  enim  Velocitas  Data  R\  ea  autem  Velocitas  qua  deferiberetur  Cir- 
culus  ad  datam  a  centro  diftantiam  SP  fit  •,  ac  per  Coroll,  pracedens, 

R  eft  ad  ^  ut  ^PF  ad  ^  CD,  adeoque  §  g  eft  ad  RR  ut  CD  ad  PF, 

8c  2  —  RR  erit  ad  RR  ut  SP  ad  PF:  Datur  autem  5P*  data  eft 

igitur  P F  magnitudine.  Datur  etiam  pofitione,  ob  angulum  FPF  angu- 
lo  SPT  aequalem.  Datur  igitur  pundtUm  F  alter  Focorum.  Quo  in- 
vento  pronum  eft  Sedtionem  deferibere. 

.  Si  vero  f  RR  majus  fuerit  quadrate  ex  2  Q —  RR  fit  quanti-  PUu  u 
tas  Negativa,  8c  loco  Ellipfeos  Trajedtoria  deferibenda  in  Hyperbolam  z- 
tranfit.  EritqueRR —  2Q£fziRR  ut  SP  ad  PF  diftantiam  alterius 
Foci,  ad  alterum  Tangentis  latus  ponendam,  ut  habeatur  Focus  F.  Pro- 
prietates  autem  omnes  quas  in  Ellipfi  demonftravimus,  mutatis  mu¬ 
tandis,  etiam  Hyperbola  competunt. 

Quod  ft  accident  j^JJaquale  effe  dimidio  quadrat!  ex  R-,  evanefeen- 
te  quantitate  —  RR  —  o,  quarta  proportionalis  PF  fit  infinita  : 

proinde  Trajedtoria  deferibenda  Parabolica  eft,  Foco  fcilicet  altero  in  in¬ 
finitum  abeunte.  Axis  autem  Trajedtoria?  pofitione  datur  ^  eft  enim  ip- 
fi  PF  parallelus,  exiftente  fcilicet  angulo  FPV  angulo  dato  5PT  aequali. 

Coroll.  g.  Velocitas  revolventis  in  data  Seclione  Conica  ad  diftantiam  SP 
eft  ad  Velocitatem  ejufdem  ad  diftantiam  aliam  SX,  ut  media  proportionalis 
inter  FP  &  SX  ad  mediam  proportionalem  inter  SP  &  FX. 

FP 

Velocitas  enim  in  P  eft  ut  c  ,7-73  (per  propr.  II.)  8c  per  eandem,  Vel#- 

FX 

citas  in  X  eft  ut  Unde  manifefta  eft  propofitio. 

Coroll.  4.  Ratio  etiam  Velocitatum  dttornm  Corporum  in  eodern  Syftematey 
fed  in  datis  ConifeBionibus  diver  ft s,  revolventium ,  datis  utriufque  d  com - 
muni  Orbium  Foco  diftantiis ,  ope  Corollarii  V'.ftatim  obtinebitur . 

Cum  enim  Velocitas  corporis  in  F  fit  ad  Velocitatem  in  Circulo  ad 
eandem  diftantiam  SP ,  ut  ^ PF  ad  ^/CD  *,  Sc  in  alia  fuppofita  Conife- 
ftiqne,  cujus  Semiaxis  cd  8c  Foci  5,/,  ad  diftantiam  Sp,  Velocitates  ills 

A  2  lint 
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lint  lit  x/p'f  ad  </pd  :  Velocitas  autem  revolventis  in  Circulo  ad  difta&p 
tiam  S P  fit  ad  Velocitatem  in  Circulo  ad  diftantiam  Sput^/ Spa&i/ SP$ 
Compofitis  rationibus,  erit  Velocitas  in  P  ad  \  elocitatem  in  p,  ut 

,/P  Fred  yTSp  ad  CDVSP  Quod  fi  Seftio  ilia  altera  fuerit 

Parabola,  erunt  cd ,  pf  infinite,  fed  in  ratione  i  ad  2  y  proinde  ratio  Velo* 

citatum  erit  ut  PF y  Spzd^/iCFYSP. 

Coroll.  y.  (fiuod  fi  in  Hyperbola  pun&nm  P  ctbeat  in  infinitum ,  ex  prAce- 
dentibus  manifefium  eJP  Velocitatem  ultimam  ac  minimam ,  qua  cum  corpus 
in  Aternum  afeenderet ,  Aqualem  ejfe  ci  qua ,  difiantiam  CD  Semidxi 
tranfverfo  Aqualem ,  Circulum  deferiberet. 

Coroll.  6.  P,v  difiantia  d  Foco ,  quoque  Pofitio  Tangentis ,  five 

avguhis  SPT,  fub  difiantia  SP  &  Tange  nte  PT  content  us.  -  _ _ 

Eft  enim  (per  prop r.  II.)  P*S  ad  £T  ut  CK  ad  CO  Eve.  ut  ^/SPy  PF 
ad  CO,  atque  ita  Radius  ad  Sinum  anguli  SPT.  At  in  Elliplibus  Cir? 
culis  affinibus  prerftaret  angulum  PST,  ejufdem  complementum  ad  qua- 

drantem,  inquirere  :  Hujus  autem  Sinus  eft  ad  Radium  ut  ^/SPy  PF 

—  CO q  ad  ^SP  Y  PF.  .  * 

Coroll.  7.  Atque  bine  confequuntur  Velocitates  quibiifcum  difiantia  -S  P 

ere  feu  nt  vel  decrefcunt.  _  ______ 

Nam  cum,  ex  Corollario  prcecedente,  ^/Sp  y  PF  fit  ad  ^  S  P  yPF 

-r-  CQq  ut  Radius  ad  finum  anguli  PST,  ac  in  eadem  fit  ratione  Vela- 
citas  Corporis  in  P  ad  Velocitatem  momenti  ipfius  S  P  *  Yelocitas  au- 

PF 


tern  ilia  in  P  fit  (per  propr.  il.)  ut 


SP 


elifis  fuperfluis^  erit 


Yelocitati,  qua  crefcit- vel  deerefeit  diftantia  SP \ 

fe'mper  proport ionalis. 

Theorema  Generale  II.  In  omni  Trajettoria  Cur viline a -Velocitates  an > 
gulares  circa  centrum  Virium  funt  reciproce  proportionates  quadratis  difian- 
tiarinn  d  centro . 

Nam  ob  Se&orum  minimorum  Areas  aquales,  aicus  angulis  minimis 
fubtenfi  five  Bafes,  funt  reciproce  ut  Radii:  Anguli  autem  minimi  quT 
bus  Bafes  a^quales  fubtenduntur  funt  etiam  reciproce  ut  Radii.  Proinde 
anguli  Sedtorum  minimorum  Area  ^qualium,  funt  inter  fe  reciproce  in 
dupla  ratione  Radiorum,  five  ut  quadrata  diftantiarum. 

Coroll.  8.  Hinc  Velocitates  angitlares  revolventium  in  diverfis  Ellipfibus 
datis  comparantur  inter  fe. 

Velocitates  enim  angulares  quibiifcum  ad  diftantias  SemiaxibusTranf- 
verfis  equates  circuli  defenberentur,  funt  reciproce  in  ratione.  fefquial- 

tera  Axium,  five  ut  r  -  Q  ..  Velocitates  autem  angulares  has  me- 

l  V  ^  l  JJ  0 

dias  habent  Corpora  revolventia,  cum  quadrata  diftantiarum  osquantur 

reAangulis  iub.femiaxibus  Ellipfeon.  Iieo  (per  Tbeor,  II.)  erit  SPq  ad 

...  .  '  "  "  ;  cdy 
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Of  the  Quadrature  ■  of'  Curves. 

CO.-.,  '■  ..  r  .  ■  u> 

ad  ‘ ,  •  • :  qui  quidem  Quantitas  eft  ut 


Chap.  I. 

CD  x  CO  ut  ^  ^CD  sPyx  sCD 

Velocitas  afiguli  ad  centrum  S,  inotn  reft*  Sl\  tempore  quam  minimo 

d&to,  defcripti,  _  \  •  __  .  „ 

Goroll.  9.  Velocitas  angularis j qua  circumgyratur  lavgens  FT,  Jive  recta 
in  Tangentem  perpendiculjris  ST,  ejl  ad  V elocitatem  angularevi  retfa  SP, 
ut  Semiaxis  tranfverf i^s  CD  -ad  dijjantiapi  ab  altero  foco  PF.  t  ^ 

Demomjl ratio.  Sint  punfta  P,p,  quamproxima  inter  fe*  dufiifque  SP,  late  ‘5- 5* 
Sp,  lint  tT,  P  f  duas  Tangentes,  ad  quas  demittantur  normales  S T, 

St  *,  iifque  parallels. ducautur  radii  Curvature  F  G,  pG  coeuntes  in  G  ? 
ac  defcribatur,  centro  S  8c  radio  S  P,  arcus  minimus  P  E  occurrens  ipli 
Sp  in  E.  Manifeftum  eft  angulum  FGp  squalem  effe  angulo  T St,  five 
angulari  Yelocitati  normalise ST.  Eft  autem  anghlus  ?Sp  angularis  ve¬ 
locitas  refts  Sp  ^  quare  angulus  1  Gp  eft  ad  angulunA  T  Sp  ut  angularis 
velocitas  iplius  ST  ad  angularem  velocitatem  re6ts  SP,  hoc  eft,  ut 

JF  Sed  F :  VE  -.-.SP  :  ST.:-.  CK  :  CO  (per.fropA.IL)  Ha? 

PG;  PS.  1  • 

7^  CO  '  C  1C ! 

igitur  Velocitates  funt  ut  — ^  ad  — .  Pro  PG  dcrihe  x  cQ(PerProPr' 


l  G P  S 

,r.  CJC,.  CD*  CO  CD* CO 
V.)  ac.  net  - 

Hr  .  CKq 


CDxCO  .  ,  CO  _ 


PSxPF' 

deletis  fu  per  flu  is,  CD  ad  PF,  ut  angulus  TSt  ad  angulum  PSp,  live 
Velocitas  angularis  Tangentis  ad  angularem  Velocitatem  diftantis  SP; 
proinde  Velocitas,  qua  circumgyratur  Tangens,  Temper  proportionalis 

eft  quantitati - 

1  P  F  x  S  P  f 

—  V  ’  '  t  » '5  4i  - _ 

II.  Sit  A  Area  Curvce  cujus  Abfcifta  x,  8c  ordinatim  Applicata 
s'”  y/  ux—xx .  Sit  B  Area  Curvs  cujus  AbfciiTa  eadem  cum  priori,  fed  ordi-^f^” 
natim  Applicata  x*"”  y/  dx—x*  *,  ponatur  dx—xx~y»  Erit  Area  reduce  them  to 

more  fi  tuple 
Ones,  by  the 
fame.  n.  27S. 
f.  IIl£. 


it/Wi  0/ 


d’JH 


ZH 


2  78  -ft  I  .  2  78  t —  I  .  2  78  —  2  .  '  2  78  —  5 

- 78  - ; —  78  - -  78 - _ 


X 


2  78  4 

I* 

78  -j-*  2 

^  .  2  78  -T*  I 

- j -  78  -  — -  X 

78  -p  I  2  87  4 


2  8J  -j-  2 

’  j*  =  —  Q, 


2  .78 


2  777  —  2 


S?  (?.  =  P, 


>n  ••  2 


yi  =  —  R.  . 


dd 

M 

ds 


x yn" 1  y? 


78  — 

©V. 


.  2  78  4-  I  .  2  78  —  I 

78  - \ - in  — r — 

2  8Z  -ft  4  2  78  -j-  2 

.  2  78  -ft  I  .  2  78  I  .  2  78 

28  -  —  28  - ; - 78 


3 


I  2  W2  -j-  4.  2VI  - {•  2. 


2  m 


S. 


*-•>}!  =  -  T. 


Ubi 
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Ubi  notandum  x 0  quod  «  fupponitur  humerus  integer  &  affirmativus  •, 

T  Quod  Quantitas  d°  Bm  ferie  per  P  defignata,  multiplicari  debet  in 

tot  terminos  quot  flint  imitates  in  w  $  3’  quod  tot  fequente#  feries  per 

"  R,  —  S,  —  T  8cc.  defignata  fumi  debeant,  quot  funt  unitates 

m  w  ^  quod  ut  Eiemplo  uno  vel  altero  clarius  fiat,  dico  quod  fi  «  =»  1 
time  A  .  •  ••••■••  ■■  1  ^  * 


l"  Bin 


.  .  -  .  ....  ,  - 

2  m  -j-  1 


2  m 


4— - j—  x*  *  yi  &  fi  7t~  2. 

+  4  +  2  y  3 


A  t=z  da  B  in 


.  2W+I,.  2m 

- -  *?/ 


4  2  -j-  2 

d  : 


.  2?»  4- 1  . 

— _ — _  Jn -  in  x 

w  -j-  I  2WJ  -j-  4 


m  -j~  2 


m  -2 


*■ 


4°  quod  fi  >  ponatur  =  jix—xx  tunc  A  erit  =  Q—R-^S—T&c.  ±  P. 

....  .  ,  ,  r  '  '  ,  _  _  -  .  ■  ■  . 

CoroUarium.  Si  m  ponatur  squalis  termino  cuivis  fequentx*  Seriei  ' 


1 

t— 

2 


2  2  7  2 


^  9  AT 

*-•  c 5c. 

2  2 


x,  J  j  u 


quadrature  Curva?  cujus  ordinatim  Applicata  xm  jix—xx,  aut  x\/dJT£7x 
iinita  evadit  &  exhibetur  per  feriem  noftram  *  quod  ut  Exemplo  illu- 

^rJtur>  Inquirenda  fit  Area  Curvse  cujus  ordinatim  Applicata  x  ~  f 
^/dx—xx  *  fingatur  Curvam  hanc  comparari  cum  Curva  cujus  ordinatim 
Applicata  x-r  ^/dx—xx,  quoniam  hoc  in  cafu  n  =  J, 


a  1  r>  •  2  m  4-  1  j 

A=tdn  B  in  — 4— _ 1 


ni  :  I 


2  JB  -}-  4  »f  2 


fed 


m 


•,  ergo  2i»^  i  =  o,  ideoq5 


A=  — 


m  1 


J3 


2  )l5 


+  2  *  "  5  ^  xl 

Hie  Obfervatu  dignum  eft  quod  Area  fic  reperta  interdum  data  quan¬ 
titate  deficit  a  vera  Area,  aut  eandem  data  quantitate  excedit  *  quo  au- 
tem  exceilus  me  aut  defe&us  innotefcat,  fupponatur  Area  reperta  augeri 
minuive  data  quantitate  <7,  tuneque  pofita  x  =  o,  fupponatur  Area  audta 

minutave  squalis  nihilo,  lie  in  pradenti  cafu  q  reperietur  =  2-  d<y  a* 


deoq*  A 


IdjiJJL. 
3  3  ✓  *3 


Cot  ollarium  2.  Si  w  ponatur  ^qualis  termino  cuivis  fequentis  feriei 
3?  4>  5^  7?  Quadratura  Curva*  cujus  ordinatim  applicata  x"" 

v7  x—~xx  aut  at  finita  evadit,  &  exhibetur  per  feriem  no- 

ftram^ 
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Chap.  I. 

ftramj—  Inquirenda  lit  Area  Curva*  cujus  ordlnatim  applicata  x~* 
“x—xfi  nnge  earn  comparari  cum  Area  Circuli,  quse  vocetur  A *  erit 
^  n=3 ,  adeoq^  A  =  P  —  —  R — &  Sed  cum  quantitas  2  nt 

VI  ® lte  ?a.rva  ^eu  Potlu§  nulla,  in  Denominatore  termini  tertii  per  quem 
d  B  multiplicatur,  extet*  Quantitas  defignata  per  P  infinita  eft*  atque 
0  eandem  caufam,  Quantitas  defignata  per  —  S  infinita  evadit.  adeo- 
que  Quantitates  A ,  —  —  R  evanefcunt  :  Igitur  P  =  S,  divifaque 

aequatione  per  in  -  1  fit  • 

2  m  4  2  m  -j-  2 

j,  «•  -2  dd  _  ,  4  2M  —  2 

dBm—  -  =  ►-  *"-■ J  v5  feu  i  - ? 

2tn  .  m  v  2 

=  id  xm" 5  y? :  fcriptifque  0  &  3  pro  w  &  prodibit 

dBin-l  =  J'  - ,  leu  B  =  — 2  >L  ' 

2  *3  3  *3 

Corollarium  3.  Si  ?»  ponatur  a?qualis  termino  cuivis  fequentis  ferlei, . 

,2r  1  T?  °>  T>  5?  4?  &c.  quadratura^  Curvas  cujus  ordinata  x'n 

**/ m~j*~ _Penc^et  a  quadratura  Circuli:  Area  vero  Curvse  cujus  ordinata 

x  v/ Pendet  a  quadratura  Hyperbolae,  &  relatio  iftius  Curva? 

cum  Circulo  aut  Hyperbola  exh.betur  per  Seriem  noftram  in  terminis 
Unitis. 

Corollarium  4.  Si  m  exponatur  per  alium  quemvis  terminum  diffe- 
rentem  abnsquas  fupra  memoravimus,  Curva  cujus  ordinata  x m  ^  dx—xx 
aut  x  *  \/  xx,  neque  quadratur  exalte,  nec  ab  Hyperbola  aut  Circulo 

pendet,  fed  ad  Curvam  fimplieiorem  reducitur  per  feriem  noftram. 

.  '  ,  Theorem#  II. 

Sit  A  Area  Curva?  cujus  Abfcifia  x  Be  ordinatim  applicata 


Q!.  U  ^  f  wdx—xx 

*  *  area  Cnrva?  cujus  Abfcifia  eadem  cum  priori  fed  ordinatim  appli*- 


cata 


ponatur  ^dx—xx  =  y.  Erit  A = 


iaBm2m — *  2m  —  5.  2w* —  7  r _ 
a  Bin - -  - 211  *•  ^  2ft  - 7  &c,  ss  P. 


2  tfl 


—  2  2VI  —  \  2  m  —  6 


i  Ci 


n  '/>i;x 


d 


m  —  1 


•  2m  —  1  :  . v  . 

- -  xm'*y^z  —  R. 

• t  ** 


m 


2  m 

2  m  —  1  .  2  m  — 3 


m  —  2 

d  3  ,2m 

— - m 

vi  —  3 


—  2W 


2  7»  2M  —  2 

I  .  2W  —  3  .  2W 

-  1# - ??*  - 

2  7« - 2  2  m 


Xm"’y^=—S: 


2  VI 


~  X y  is  — T,  See.' 

Obferr- 


A 
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Obfervationes  ad  primum' Theorems,  hic&  in  fequentibus  locum  ha- 
bent.  -a  r  *  •«;'  -  >rrt  r£'i  V- 

Corollariim  i.  Si  m  ponatur ■  aequalis  Termino  cuivis  fequentis  feriei, 

L,  2-,  &c.  quadratura  Curva?  cujus  ordinatim  applicata 


x 


nt 


aut 


X 


"t  -\ff  R 


nt 


.  ,  v  •  ■  • 

finite  evadit,  8c  exhibetur  per  banc  feriem. 


i  T'D 


i/'dx—xx'"“  dx']-xx  .  .  r  .  -  .  . 

Corollarium  2.  Si  n  ponatur  aequalis  Termino  cuivis  lequentis.lenei 


,  --  n 


I,  2,  3,  4,  7,  6,  7,  ©c.  Curva  omnis  cujus  ordinatim  applicata 

;  :  /  ‘  i  *-  v-1  ■; 


aut 


quadratur  per  hanc  feriem  in  terminis  ffnitis. 

'  ;  01  enpl  '  Ox.  - 


%/  dx~\-\«,  .v  .  *v»  mo  *  <i 'i1' *1  .V  »'  '  •  * 

Corollariim  3.  Si  vi  exponatur  per  terminum  quemlibet  iequentis  ie- 


riei,  o,  1,  2,  3,  4,  5,  6,  7,  ©V.  Curva  cujus  ordinatim  applicata  — - 

,  .  y  a  X*~~~XX 

pendet  a  Quadratura  Circuli.  Curva  vero  cujus  ordinatim  applicata 


x 


_ _ •  a  quadratura  Hyperbola.  Etenim  fi  Centro  C,  Diametro 

Plate  1.  dx-j-xx  .  !  -  \,>  v. 

AB  —  d  defcribatur  Circulus  AEB ,  ac  fumatur  AD  x-?  er e&dDE 
normaliter,  junge  CE.  Sector  A  EC  per  4  dd  divifus  aequalis  eft  Area 

Curvae  cujus  Ordinata  — . - Eodem  modo,  fi  Centro  C,  Tranfverfo 

■:«  v/  dx — xx  .  .  .  -  niJ.'i-;. 

•axi  AB  =  dj  defcribatur  ^quilatera  Hyperbola  AE ,  fumatur  A?.D  =x, 
erigatur  DE  ad  angulos  re&os,  jungatur  CA  ,  feftor  ACE  per  ^  dd  di- 

x 0 

vifus  squalls  eft  Area?  Curvas  cujus  ordinata 


Fig.  B. 


y/ 


XX 


Corollariim  4.  Si  j»  ponatur  aequalis  Termino  cuivis,  qui  non  in  liouta- 

•  i  .  c  n  fsni Fn  >  : {  . .  K  an  1  x*  ’  u5 

tiones  prsecedentes  cada.t,  Curva  cujus  ordinata  -  neque  quadra- 

-  -  -  '  '  1  c  (J  >  -<l  3  *  4 

tur  exafte,  nec  a  Circulo  aut  Hyperbola  pendet,  fed  ad  Curvam  firppli- 
ciorem  reducitur.  *  \ 
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Theore?na  2. 
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Sit  Area  Curva*  cujus  Abfciffa  x ,  ordinatim  applicata  xrw  %/  rr—xx 
fit  B  area  Curva  cujus  Abfciffa  itidem  ordinatim  applicata 
^/rr—xx,  ponatur  y/rr — xx~y.  ?  .  b 


:  Erit 


^  v# 


Chap.  I. 

'  Erit  A  - 


Of  the  Quadrature  of  CurVe^ 
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Corollarium  i.  Si  w  exponatur  per  terminum  quemvis  fequentis  fe- 
riei  i;  3,  ?,  7,?,&c.  Quadratura  Curva?  cujus  ordinata  xV^^aut 
*  finita  evadit,  &  exhihetur  per  hoc  Theorems. 

^  Corollarium  2.  Si  n  exponatur  per  terminum  quemvis  fequentis  fe- 
riei  2,  3,  4,  5,  6,  6?c.  Curva  cujus  ordinata  x"xn  ^rr— aut 
^ir  fxje  quadratur  exa£te  per  hoc  Theorems. 

^  Corollarium  3.  Si  7^  exponatur  per  Terminum  quemvis  fequentis  fe- 
riei  2,  o,  2,  4,  6,  8,  &c%  Quadratura^Curva?  cujus  ordinata  ^—xx, 
pendet  a  Circulo.  Quadratura  vero  Curvae  cujus  ordinata  xm  Jn+xx. 
pendet  ab  Hyperbola. 

i  Corollarium  4.  Si  m  exponatur  per  Terminum  quemvis  difFerentem 
ab  illis  quos  fupra  memoravimus,  Curva  cujus  ordinata  xm  ^ r7~xx, 
aut  xm  x/rr-\-xx,  neque  exa£e  quadratur,  nec  a  Circulo  aut  Hyperbola 

pendet,  fed  ad  fimplieiorem  Curvam  reducitur. 

*  ,  *  0  m 
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Theorema  IV. 


Sit  A  Area  Curva;  cujus  a^fciffa  x,  ordinatim  applicatt 
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\Zrr-, 


xx 
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mm  HI  w  4  ft 

B  Area  Curva;  cujus  Abfciffa  itidem  x,  Ordinatim  applicata  - 

■/n—xx 

Erit  A  = 

m  —  1.  m  —  3  .  .  w  —  7 

r  Bin - in  - ?  m  -  in - &e .  =5  P. 
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Of  the  Quadrature  of  Curves1.  Part  I. 

Corollarhm  I.  Si  m  exponatur  per  terminum  quemvis  fequentis  fe- 

riei  i,  3,  I,  h  9*  &c.  Quadrature  Curvae  cujus  ordinata  — -  L  ■  .  aut 

.  -  .  ;  -  /  t/rr—xx 

Km  '  '  •  . 

■■  —  per  hoc  Theorema  habetur  in  finitis  Terminis] 

\/  r  -\~xx  .  *  z~z 

Corollarhm  2.  Si  n  exponatur  per  terminum  quemlibet  fequentis  fe- 

-  —  V  *  "  ’  " 

riei  1,  2,  3,  4,  J,  6y  &c .  Curva  cujus  ordinatim  applicata 


V  rr — xx 


•aut 


3 « 


exa&e  quadratur  per  hoc  Theorema. 


Corollarhm  3.  Si  m  exponatur  per  terminum  quemvis  fequentis  fe- 
riei  o,  2,  4,  6,  8, 10,  ©V.  Quadratura  Curva?,  cujus  ordinatim  applicata 

pendet  a  quadratura  Circuli.  Etenim  fi  Centro  C  radio 


y/rr—xx  _ 


'r»r  !  s  ' r * 


CA~r  defcribatur  Circulus  A  E  G,  fumatur  CD  =  erigatur  P  E 
normalis  ad  CP,  Jungatur  CE :  Sector  C.4P  per -f  rr  divifus  a?qua- 

lis  eft  Area?  Curva?  cujus  ordinatim  applicata  —  Eodem  modo.  ft 

rr — xx 

Centro  C,  Tranfverfo  femiaxi  C  A  =  r,  defcribatur  aequilatera  Hyper¬ 
bola  E  A  AT,  ducatur  C  F  ad  AC  perpendicularis  ==  *,  ducatur  F E  axi 
parallela  donee  occurrat  Hyperbolae  in  P,  jungatur  CP:  fe&or  Hyper- 
bolicus  ACE  per  4  rr  divifus  aequalis  eft  Are^e  Curra  cujus  ordinatim 

■  '  *  i 

applicata 


iR'-ritr 


i  .  i  i 


<y  rr-\- xx 

Corollarhm  4.  Si  m  exponatur  per  terminum  quemlibet  a  praeceden- 


tibus  differentem,  Curva  cujus  ordinata  -  _ _ _  _ _ 

\/  rr — xx  %/rr-f-xx. 

dratyr  exadte*  nec  a  Circulo  aut  Hyperbola  pendet,  fed  ad  Curvam  fim« 
pliciorem  reducitur. 
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Theorema  V* 

V.  : .  t 

Sit  A  Area  Curvse  cujus  abfcilfa  ordinatim  applicata  j— -  5 


*  i 
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.  s  ~  “  ' 

X  .  •  —  .1  .  ;  xm  -  n 

Area  Curva?  cujus  abfeiffa  itidem  x9  ejufq-,  ordinatim  applicata  ^  ^ 

■cv:  4.  a _  —  —  C  "*  f.  ■  ■ 


Erit  Area  - 

xm  dxm'1  fj  d  Vw‘2 

A  =  d"  B - - - — _ -  —  1 ?— _ ©V, 

7B  7B  —  I  M  —  2  ■  *  ’• 

4  .  v 

Sit  orcinatim  applicata  — ,  tunc  Area  erit  ss  c: 

a  —p  x  f  _ _  . 

A=  ^  ^rd^.4-  iiill-  &c,  +•  jva 

1  -  m  —  2  w ‘ '  —  *  * 
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Chap.  T.  Of  the  Quadrature  of  Curves] 

Corollarhm .  Si  ?n  exponatur  per  terminiim  quemlibet  fequentis  fe- 
riei,  o,  i,  2,  3,  4,  $,  6,  &c.  Quadratura  Curvx  cujus  ordinatim  applica- 

X  ™  X  * 

ta  j - ,  aut  ,  v  -  pendet  a  quadratura  Hyperbola  *  Etenim  dudis 


d  —  d  x 

D  Ey  E  E  ad  angulos  redos,  fumatur  EG  =  d,  ducatur  G  H  normalis  ad 
E F  8c  ipfi  E  Olequalis.  Intra  Afymptotos  DE,EF  defcribatur  Hyperbo¬ 
la  per  H  tranfien's,  quo  fado  fumatur  GK  —  x  verfus  E  pro  primo  cafu, 
at  verfus  F  pro  fecundo  ^  ducatur  ordinatim  applicata  KL  :  Area  HG 
ALper  dd  divifa  xqualis  eft  Area?  Curvx  cujus  ordinatim  applicata 

X°  X°  .  ■  .  >, 

aut  Hinc  Solidum  generatum  a  portione  Ciffoidis,  dum 

circa  Diametrum  circuli  genitoris  revolvft,  in  finitis  terminis  exhibe- 
tur,  data  Hyperbola  Quadratura. 

.  0  ,  ,  >  •  ■»  ^  * .  *»  1"  •  r*  ?  ^  9 

Theorema  VI. 


m 

Sit  A  Area  Curvx  cujus  abfcifta  x,  ordinatim  applicata  — V —  •  Sit 

r  r  1 1  x  x 


XX 
m  —  2  n 


B  Afea  Curvx  cujus  abfcifta  itidem  ordinatim  applicata  — 7- 

~  .  A  xm"x  rrxm"i  f4A?w-*s  .  _ 

Erit  Area  A  = - _  —  — - -)-•  ^  &c.  -f  r2n  B. 


XX 


! ; —  I  —  3  1  w  —  5; 

;  Corollarhm.  Si  m  exponatur  per  terminum  quemlibet  fequentis  fe- 
riei  o,  2,  4,  6,  8,  &c.  Quadratura  Curvx  cujus  ordinatim  applicata 


pendet  a  redificatione  circularis  Arcus.  Etenim  ft  centro  C 
radio  CA-.r  defcribatur  Circulus  AEG,  ducatur  Tangens  AK  —  x 


rr  -j-’  xx 


jungatur  CK  peripherix  occurrens  in  E *  arcus  A  E  per  rr  divifus  xqualis 
eft  Arex  curvx  cujus  ordinata 


rr  -J-*  xx* 


Corollarium  generate  ad  hac  fex  Tbeoremata » 

Curva  omnis  mechanica  cujus  quadratura  pendet  ab  aliqua  eCurvll 
numero  infinitis,  cujus  ordinatx  formas  fequentes  adipifci  polfunt 

<2 _  "  X'2 _  £  - 

+.  xx 5  d  x*  rr  -J-*  xx>  J  ^ 

ries  has  quadrari  poteft.  Hoc  Exemplo  unico  indicare  fatis  erit. 

Polito  quod  Cubus  Arcus  Circularis  Sinui  verfo  correfpondentis  fiat  Or¬ 
dinata  Curvx,  cujus  Abfciffa  fit  idem  Sinus  verfus.  Inquirenda  eft  Area 
iftius  Curvx. 

Sit  Abfcifl&  x,  arcus  circularis  v ,  fiuxio  Arex  fit  m  \ 


X”'/aX±XXv£±*x’  *’"*/rr±x*>  J 


B  2 
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r~  n 
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m  Fig.  c. 
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rA  Method  of  Tangents.  Part  I. 

Sit  Area  vi  #  —  q.  Igitur  v*  i+  unde  ^  =  3 

fed  «  =  ■  -7/^ — ,  igitur  i  =  -^73  "~~T~  fed  per  Theorema  II. 

2s/dx—xxx  b  1  2  y/&X—XX  1  y/ d.X— XX. 

d 

=s - j-JL=  — t  >*  =  v  — «  jy  adeoq*  *  ==  4-  a*  v  <Z  v*  },  igitur  g  =  4- 

2  a  x — xx 

Hvi  —  l  d v*  y.  * 

Ergo  ad  hoc  perventum  eft  ut  fluentem  quantitatejm<  inveniamus  cujus, 
ftnxio  eft  4-  d  v*  y. 

Sit  hsec  quantitas  4-  dvz  y  —  r. 

Igitur  4-  d  vz  y  -j-  3  d  v  v  y  —  r  =  4-  dv1 

Adeoque  r  =  3  iv  iy  =  4-  idv  *  .  Sit  r  =  4-  —  r.. 

Igitur  l  ddv  i  =  4  f&vr  i  -|  +1  ddx  l  —  /  . 

3  * 

Adeoque  }  =  4'  i  =  - —  r.-.  1  ^  =  4.  J 5  ^  —  l  dij,  per  2 "* Theorem#* . 

4  V 

Igitur  s  —  ^  div  —  i  di  y.  adeoque  area  qusefita  =  x;3  *  —  4-  J x/3  -j- 4 

dv2  y  —  lddvx~\~ld>v.  —  4  ^ 3 1* 

Quoniam  autem  Solida-ex  rotatione  Curvarum  genita,  Superficies  ab 
eadem  rotatione  genitas,  Longitudines  Curvarum,  8c  Centra  Gravitatis- 
horum  omnium  a  Q,uadratura.  Curvarum  pendent,  ha?c  fi  a.Curvis,fupra- 
didtis  pendent  facillime  computantur. 


of  deducing  III.  Sit  Curva  A  G,  cujus  vertex  A\  axis  AK,  ordinatim  applicata 
tie  Tangents  of  F  D  centrum  que  (fiquod  habet)  pundtum  K .  Sump  to  pundto  L  in  Axe* 
€heTh’{r0Tf  fit  A  L  =  n,  A  D  =  FD  =  y,  FL  =-  x  *,  quarum  quantitatum,  tres; 
Maxim land  P°fteriores,  funt  fluentes,  prior  vero  n  permanens  ac  ftabilis,  hcec  enim 
Minima,  by  una  eademque  prioribus  variis  Temper  refpondet.  Ex  Triangulb  Redtan- 
Mr.  H.  Bit-  gulo  FD  L ,  hanc  habemu^jEquationem,  %%  =  yy.-j-  ntt  —  2  n  x  -j-  *x-,  de- 
!°j*  ”;2S4*  terminandoque  z  ad  extremum*  oritur  2  y  y —  2  n  4  -(-  2.x  x  =  oy  unde. 

5^r  interpretando  2  y  }  fecundum  propriam  Curva;  naturam,  relinquetur. 
Mate  1.  Fig.  4.  quantitas  n  expofita  in  terminis  etiam  Curvae  propriis. 

Cum  vero  %  hoc  modo  ad  valorem  extremum  determinataim  habea- 
mus  •,  hoc  eft,.  linear  X  omnium  qu;e  a  pundto  L  ad  Curvam  duci  pof— 
funt  vel  maxima  vel  minima  fit,  indeque  ad  Curvam  in  pundto  F  nor¬ 
malise,  ipfam  D  X.effe  fubnormalem  patet,  ex.  qua.  fubtangens,  nullo 
negotio  eruitur., 

.In  exemplum  producatur  primo  Parabola  Apolloniana,  quam  curvanr 
hie  delineatam  eife.fupponemus,  Habemus  ergo  2  y  y  =  r*  (pofito  Pa- 

rametro  =  r)  unde  r  ‘x  —  =  0,  &»=.—  - 1-  ergoque  D  L, 

fiibnormalis  =  4  r.  (Cujus  Theorematis  fenfus  hie  eft,  viz ■,  Si  ultra  ter- 
minum  D  abiciffe  A  Z)5  defignetur  D  L  femiparametro  xqualis,  atque  a- 
pundto  L  producatur  L  F  redta  ad  pundtum  Fy  redta  fic  dudta  Parabola 
in  pundtoA'normalis  erit,  8c  omnium,  qu?e  a  pundto  L  ad  Curvam  duci 
pofiunt  minima*  Dico  minimam  ^  alicui  enim  curva  naturam  ac  indo-- 
lem  feienti,  apparet  Maximam  effe  non  polfe  (id  quod  in  fequentibus  no- 

tatum. 


Chap.  L  A  Method  of  Tangents'. 

tatum  velim)  fed  neceftario  eft  vel  maxima  vel  minima,  ideoque  pofte- 
rior.)  Hascque  pars,  prior  eft  Theor.  5.  Lib .  7.  Conicor.  Praeclariffimi  it 
La  Hire. 

Ducatur  ordinata  EB,  junganturque  pun&a  E  L  *  fit  intercepta  B  D 
==£  unde  .4 25  =  *—•/,  '&  BL  —  Jam  LE1  =  + 

Sc  FL*  =  v  "H  r*  ~h//j  =  ttff>LE*—FL'=BD'i 

quae  pars  pofterior.  eft  Theorem.  5.  ejufdem  Lib.  Conicor.. 

Quo  propius  pun&um  F,  in  quo  curvam  normalis  fecat,  pun£to  A  five 
vertici  admovetur  ♦,  eo  propius  etiam  pun&um  L  eidem  venit.  Ergo 
quando  Fcum  A  coincidit,  8c  fic  evanefcit  ordinata  F  D ,  tunc  ipfa  Mi¬ 
nima  jacet  in  Axe  AK,  8c  femiparametri  quantitatem  adsequabit.  Hoc 
eft  in  illo  cafu  w  =  tantum^  in  nihilum  abeunte  x  abfciffa  ad  ordina- 
tam  evanefcentenvpertinente.  Si  ergo  AL—n  —  ^r,  fumpto  punfto  D 

Liter  A  8c  L,  fiat  AD  =.  *  *  tum.oritur  FL1  =  ^  erS°  FL q  — 

AL*  —  xx,  hoc  eft  FL 1  —  AL1—  A  D*  Temper.  Ejufdemque  tenoris 
eft  Theor.  2.  Lib.  7.  Conicor.  ie  La  Hire. 

Secundo  fit  curva  qusedam  ordinis  Par.abolici  fuperioris,  cujus  aequatio. 

xf  =  y  °*- 

( 

Zp  —  Zq 

Turn yy  —  r  F  xF,  adeoque: 


Ip.—  z-tf  2  1  -  P 


2 yysz  —  r  1  X  P  i  i  fubftituendoque  hunc  valorem  loco 
2  y  )  in  xquatione  generali  determinante  z  ad  extremum,  habemus  inde. 

K|  .  .  id'  *  . ^  > •  '  '  \  \ 

ip-iq  2  9  -  p 

*  x  ?!  -j-  x  v  &  propterea  fubnormalis 


q 

•n  =  -  r 
2 

ZP  —  2  q  2  q  —  P 

Z)Z==-Jr  P  x  F 
2 


Hoc  vero  fingulis  hifce  curvis  facillime  applicatur,  fi  indices  p  8c  q 
fecundum  uniufcujufque  naturam  ac  genium  debito  modo  exponantur. 
Supponetur  tertio  Curvam  efie  Ellipfin  cujus  -f  Axis  Major  AK  ex 


-T  j 

cujus  etiam  asquatione  confequitur  2  y  y  .=  r  x - -  •  Lncle  provemt 


Tx  — 


2rx 


<1 

terea.  V~  — fubnormali  D  L  aequalis*  Si  vero  ellipfeos  loco  fubftitue- 

retur  Circulus,  sequationem  eodem  modo  tra&ando,  inveniemus  T)Z  = 
r  —  x,  pofito  r  Circuli  Radio  aequalj. 


r 

—  2 nit  -j-  zxx  =  o,  8c  n  —  —  +  * 


rx 


,  ac  prop- 
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Sed  ad  Ellipfin  revertendum,  cujus  alia  proprietas  ex  hoc  fonte  dedu- 
cenda  eft,  prout  in  Parabola  faftum.  Sit  BD  —f,  unde  AB  —  x _ f. 

Habemus  LE1  (=  LB1  +  EB^) 


r  r 

——^■.StFL't-FD’  +  LD') 


igrx  r_r*x  - 

q  ■  qq  +  //+'•*—, 

_ rxx  I  rr _ m 

q  *•  4  q  "T 


:  Ergo,  L?y  —  LF*  =//—  Hoc  vero  eft  Theor.6.  Lib.  7. 


qq. 

-Conic,  de  La  Hire . 

Poftulat  enim Geometra  ille  fublimis,  ut  fit  q.rw  ^ —  x:LD,  cujus 

^  y  X 

valor  eft  —  ~  prout  fupra  inventum  $  ideoque  quarta  proportionalis 

eft  tribus  ante  pofitis:  Hoc  vero  ei  concerto,  LFerte  minimam  omnium 
redtarum  qua?  a  pundto  L  ad  Ellipfin  duci  poftiint  cvidenter  demonftrat. 

Pmerea  quoniam  eft  q  :  g—r  ^  Ergo  q //— ^ five 

idem  eft  quod  reftangulum  apud  D.  Z)e  Z,a  Hire  exemplar 

vocaturn  *.  Hoc  vero  exemplar  fecundum  ejus  definitionem,  eft  Re£tan- 
guium  nmile  Rectangulq,  differentiam  inter  Quadratum  Axis  Tranf- 
verii  8c  riguram  conftituenti  (hoc  eft  Re&angulo  qq  —  qr)  8c  prajterea 

ad  Reftam  BD  five  f  applicatum.  Et  quod  Reftangulum //—  ^ 

omnes  hafce  conditions  poffideat,  luce  Meridiana  clarius  eft.  :  3 

Notetur,  ex  valore  quantitatis  n  fupra  invento,  plane  confequi  n  -3 

2  ’  a  m  #  ==  —  -j~  *  — ,  erg0  g  w  r  #  j—  —  ^  qx7  fed  (propter 

q  n  r )  7*  -3  rx,  ergo,  qn  '^'gc  «  -3 

in/Sfifn^r U»/n  ^ara^0^a  rno^°  obfervatum)  punftum  FA  in  verticem 
,  1  a  Minima  m  Axe  defignatur;  &  propter  evanefcentem  x , 

habemus  n  =  Affumptoque  quovis  punfto  D  inter  A8cL,  fi  A  D  = 
alicui  *,  comparando  emergit  FL<  —  AL' =  *x —  — f .  quod  ipfum 
eft  Theor.  3.  Lib.  7.  Conic.  D.  La  Hire.  Quoniam  enim^eft  q:  q  — r::x: 

*  ~  <1  ’  patet  a  *  *  Y  effe  eiemPlar>  ped  applicatum  ad  abfciflam 

iria>^  IE  ^°-C  r^e  1TJcfnPur&1Tl  adequatam  defeftus  quadrati  Mini- 

tenfe  •  hsrmip  a? U  vl®  rcftai  alterius  ab  eodem  punfto  ad  curvam  pro- 
temx  ,  nascque  demonftrat  ille  loco  citato.  ' 

ft  ant  iT/Wi !  .n ,  ,IC  1  °-  at*  A:xem  minorem  five  conjugatum  eliipfeos  fpe- 

0  emm  majore  five  Tranfverfo  ufi  fuimus)  eodem  plane 

modo  determinantur.  Sit  AK}  Axis  Minoris  =  Parameter  =  R ; 

punftum 
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pundlum  L  jam  ultra  centrum,  ad  alteras  partes  GK  collocari  fup- 
ponitur.  Operando  ut  priusy-rnvenictur  A  L  five  n  -  —  4-  ~ 

R 


R 


x 


Hoc  eftc:R::— — 

2  -  2 


Rx 
c 


a- 


8c  fubnormalis  DI- 

j  ^  C  2  '2  C  J  ' 

deoque  duda  F  L  omnium  qua?  a  pundo  L  ad  ellipfin  duel  poffunt  Maxi- 

ma,  Sc  LF’  LE1  —  — yy  =  Reftangulo  exemplar  ad  BD  (five  ■ 

f)  applicato.  Quod  vero  hoc  fit  exemplar,  patet,  eft  enim  c-.R-cv.f-. 

R  f  *  R  f  .  >  J 

~  f,  adeoque  ex  definitione,  —  — f  x/  ~  Exemplari.  Hoc  vero 

Theor.  eft  7.  Lib.  7.  Conicor.  De  La  Hire. 

Iterum  ^  Pun  (ft  o  F  cum  A  coincident  e  $  propter  evanefeen-  - 

tern  x  evanefeentis  tunc  temporis  ordinate,  relinquitur  n  = 

8c  A  L  omnium  qua®  a  pundo  L  ad  Ellipfin  duci  poflimt  Maxima,  8c ' 

■ "  jj  J  tp  T  a  ^  XX  r :  ■  # 

^  ^  ~  y  *  x,  =  Exemplari  ad  ^4  D  five  x  applicato  •,  eo-  • 

demque  modo  fonat  Theor.  4.  Lib.  pradidi  Coni  corum.- 

Obfervandum  vero  ad  cafum  pnecedentem  (quod  prius  ergo  notari  de~ 

buit)  ubi  invenimus- n  =  —  -j-  a:  — ,  quod  71  cr  ~  j  nam  cn  -j-  = 

«  •  ...,^4  .JL,  .,,,8, 

O  5  * 


2  *  C  '  J  "  2 

c  -f4 cxy  &  propter  R^c^  adecque  Rx  -3  cxy  relinquetur  cn 

R 


8c  n 


Jam  vero  ut  res  in  Ellipfi  perada  eft,  fic  eodem  prorfus  modo  in  Hy~  - 
per  bo  la  peragenda  foret,  Minim&que  in  hac  curva  lineie  determinands*. 
ed  tails  inter  ha  fee  curvas  connedio,  tarn  facilifque  ab  una  ad  alteram  ’■ 
raniitus,  ut  vel  Tyronibus  ipfis  labor  inanis  videatur.  Nil  aliud  reftat, 
v.  gr.  ad  iubnormalem  determinandam,  quam  ut  fignum  —  in  -j-  mute-  - 

tur.  Nam  cum  in  Hyperbola  fit2j>y=:ri  +  x 

rx  ^  2  r 

\a  (ex  ^quatione  generali)  manet  D  L  =  --  -(-  r~ . 

'  y  >  i  2  »  -  '  '  y 

Concipietur  Qparto  Curvam  M  S  JSf  ( in  altera  Fig.  parte  del  in  J  EtTe  ; 
unanv  ex  Hyperboloidibus,  cujus  Afymptoti  A  K,  K  H,  reftamciue  S  R 
ad  Afymptoton  K  H  ordmatam,  5  R  fit =  y,  S  P  =  *,  K  R  —  x,  KP—v, 
rqua*  hie  neceflario  minor  erit  quam  x,  ut  confideranti  patet.  ^Equatio 
curvae  propria  eft  y”  x^r^  s>  cujusv1qco  (propter  r  8c  s  quantitates  deter-  ~ 

'■  ‘  -  ■  V  - 2  q  ‘  ■  -'•* 

minatas)  feribi  poffit  ft  x  "*y.  adeoque  j1  -s-=  x  ,  B  %  8c  2  y  y  s=  — -  — — 

***_  2  <1  —  p  .  -*■  ■*  ■  :  -  »  J  ’  -;>?•"(■>  P 

f  ^  hinCcCum  =r 7^ -J- ^  2??  ^ pro'extremo  habe-  - 

mus- 
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Corollaries  from  the  foregoing. 

thus  2  y  y  2  x  x  —  2«x=o,  hoc  eH  x  x  2  x  x 


2  n 


-  lq  —  P 


Sc  n  =  x 
—  m 

X*  ~ 


adeoque  fubnormalis  PR  (  =  * —  «) 


%  .  r 

Curvam  jam  AFG  (ultimo  loco)  Cycloiden  primariam  eoncipiamus* 
fitque  r  Radius,  c  Arcus  Sc  31  ordinata  Circuli  genitoris,  cujus  Diameter 
per  A  K  reprefentatur,  centrumque  inter  L  8c  K  pofitum.  Turn  vocata 
FD  cycloidis  ordinata  a,  casterifque  ut  prius  5  curvas  sequatio  eft  aa  s= 


yy 

-CC 


2cy  -) -cc7  adeoque  %%  (=  a  a  -j-  n  n  —  2  nx  -f-  xx)  =  yy  -f-  2  cy-^ 
nn  —  2  n  x  -j-  xx>  8c  (z  ad  extremum  determinata)  2  y  )  -J-  2  c  ) 


2  y  1  7  c  1  —  2  ft  x  +  2  x  i  = o.  Eft  vero  y  t 


r  *  —  x  *  .  r* 

- -  &  r  =  — 

y  y  * 

ergo  hos  valores  fubftituendo,  acsequationem  debite  reducendo*  habemus, 

2  y  c  — — ♦  2  x  c  2  c  T 

7  r  —  2x  -] - -j— - j-*  2  r  +  -j-  =  2  w—  2 x*  ac  propterea  2  r — x 

c  —  n  —  x-=lDL  fubnormali. 


Co  roll.  i.  Exempla  ha&enus  oblata  percurrenti,  in  flngulis  pa- 
tebit,  quod  2  yy  —  2  n  x  4“  2  x  x  =  °,  pofito  nempe  loco  w  in  hac  aqua- 
ticne,  valore  ejus  fecundum  curva  naturam.  In  Hyperboloidibus  ergo 

ex-  x  *  P  — ixx-^-^Xx  *  2  x  *  =  o,  quod  ( ipfo 

©culo  judice)  manifeftum  eft  *  &  lie  in  aliis  (fine  ulla  demonftratione) 
veritas  facile  perfpicietur, 

■  '  •  •  ».  «  1  •  ■  •  ^ 

.  -  l  /  .  1  ^  r  V  f  f  *  1  i  . 

Coroll.  2.'  Ex  fubnormalium  inventione,  curvarum  ordinatas  Maxi- 
mas  Sc  Minimas  facile  determinahimus,  Hacque  in  re  dico,  ft  fubnor¬ 
malis  (pro  aliquo  curvce  pundto)  nihilo  ponatur  sequalis,  habemus  ordi- 
natam  iftius  curva?  ad  extremum  determinatam^  Sc  quidem  maximam  fi 
ad  partes  curvae  concavas,  minimamvero  fi  adconvexas  applicari  intelli- 
gatur.  Ex.  gr.  in  Circulo  (pofita  fubnormali  =  /)  eft  l  =  r  —  x  \  fit 
r  x  ~  o  *5  ergo  r  =  x,  ac  inde  y  =  r,  hoc  eft  applicata  maxima  RaV 

dio  sequalis.  Similiter  in  Ellipfi,  l  =  ~  —  r~  -  fit  ~  — ~  =  o,  turn 

rq  =  2rx,  ac  x  =  ^  ,  ergoyy  =  =  4tae  parti  Figure  (uti  vocant) 

five  femiaxis  conjugati  quadra  to,  adeoque  maxima  y  s=  ifti  femiaxi.  Nec 
Met  icao  diilimili  cum  aliis  curvis  operandum  foret  t  inveniatur  fubnor- 
ma  is  ca  Liquatione  data,  .eaque  nihilo  lequali  pofita,  ordinatam  curvse 

maxi- 


Chap".  I.  Of  the  Quadrature  of  Curves'. 

maximam  vel  minimam  determinatam  habebimus  *  prioreffl  ad  partem 
curvs  verfus  axem  concavam,  pofteriorem  ad  convexam. 


P.  S.  JEque  facile  hac  methodo  determinatur  Tangens  ad  partes  cur- 
vjb  convexas  operando,  ac  ad  partes  concavas  uti  prius.  Sit  enim  A  C 
Tangens  verticalis  inque  ea  ad  libitum  fumpto  pundo  C,  lit  A  C  =  n7 
CO  =  z  (quo  etiam  charadere  omnes  lines,  a  pundo  C  ad  curvam  con¬ 
vexam  AEG  duds,  inligniantur)  ergo  duda  MO  Temper  ad  AC  per- 
pendiculari,  erit  CM  =  n- —  yy  8c  cum  0  M  - ~  x,  erit  zz  —  nn  —  2  71  y 
-j-  jy  +  adeoque  (pro  extremo  iplius  %  valore)  2  y  }  -\+.  2  x  i  —  2  n'y 
=  o.  In  qua  squatione  fi  exponatur  2  xi fecundum  curvs  naturam,  li~ 
neam  CZ  (qus  hoc  loco  fubnormalis  vicem  fubibit)  determinatam  dabi- 
mus.  Res  clarior  eft  quam  qus  exemplis  illuftrantibus  indigeat  ^  qus- 
qus  jamjam  dida  funt  facile  hoc  opus  excufabunt. 

Secundo,  Sicut  Methodo  priore,  Curvarum  Tangentes  invenimus, 
ipfas  lineas  LE  vel  CO  a  pundo  dato  vel  in  Axe  vel  in  Tangente  ver- 
ticali  fumpto  produdas,  ad  extremum  determinando  *,  lie  etiam  conli- 
derando  lineas  §)JE,  &c.  a  pundo  in  Axe  dato  ultra  verticem  produdas* 
idem  fidque  Univerfaliter)  perficere  poffumus.  Omnes  enim  lines  <gj£ 
valoris  fluentis  funt  ac  perpetuo  mutabilis,  fola  vero  Tangens  F  (po- 
lito  quod  ^Fcurvam  tangat)  ftabilis  eft  ac  ad  unicum  valorem  determi  • 
nata.  Hoc  ergo  loco,  &  extremi  Hypothefi  non  innitemur,  fed  quanti- 
tatem  permanentem  tantum  fpeculabimur.  Aftumantur  duo  punda 
indeque  ad  idem  curvs  pundum  E  dus  Temper  lines  ducantur 
LE,  <g_E.  Inter  pundum  F  contadus  ac  verticem,  angulus  QEL 
Temper  erit  obtufus,  ad  alteras  vero  partes  pundi  F  acutus  erit,  fuppo- 
fito  (quod  prius  monitum)  QF  curvam  tangere,  ac  FL  ei  ad  angulos 
redos  infiftere.  Sit  GLA  =  p.  AL  =  71.  AB  —  BEz=y.  QE—z. 

VE  (intercepta  inter  pundum  E8cV  ubi  cadit  QV  perpendicularis  ab 
in  L  E  produdam)  =  v.  Jam  propter  Triangulum  obtufangulum 
GfE  habemus  hanc  squationem  z  z  =  p2  - 1-  2  p  n  —  yz  —  x2  2nx  — 

■ y 2  ~\~  n2  —  2  71  x  4“  x  x\±  x  2  v  3  live  loco  y2  -}*  n2  —  2  7ix  xx\±  feri- 
bendo  f  eft  zz=p2-]-2p7t  —  )i2  —  x2  2  n  x  —  2/1;,  ideoque 

2  z'z.  —  2  y  y  —  2xi-f  2  71  x  —  2  fv  —  2«jf.  Si  z  jam  fiat  quan- 
titas  ftabilis,  quo  in  Cafu  QE  cum  ^  F  tangente  coincidet,  erit  turn 

— •  2  y  i  —  2  x  x  -J-  2  n  x  '=  o  (redangulo  2  f  v  ejufque  adeo  fluxione  pe- 
nitus  evanefeente.)  Hsc  vero  eft  ipfa  squatio  Generalis  Methodo  fupe- 
riori  determinata,  qusque  uti  videmus  non  minus  facile  ac  naturaliter 
•  ex  hoc  fuppofito  quantitatis  ftabilis  principio,  quam  ex  illo  extremi  de- 
ducitur.  : 

A  Specimen  of 

IV.  Cum  ex  data  relatione  inter  z  8c  y,  qusritur  /:  zdy,  turn  Me-  thflof  determ 
thodus  noftra  in  determinandis  Figurarum  Quadraturis,  turn  Methodus  mining  the 
Calculi  difierentialis  inverfa  poftulant,  ut  z  per  y  8c  datas  exprimatur,  Quadratures  of 
quod  tamen  fieri  non  poteft,  quando  squatio  relationem  illam  definiens  ^ 

_ _ P  ultra  1345, 
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ultra  Cubicam,  vel  BI quadrat icam  afcendit.  Porro  quamvis  Regula  in- 
notefceret  generalis  inveniendi  Radices  asquationum  cujufcunque  gra- 
dus  :  huic  tamen  Methoda  inverfte  prorfus  foret  inutilis :  Radix  enim* 
%  furdis  tam  complicatis  involveretur,  ut  nulla  arte  (ha&enus  cognita) 
a  differential!  ad  integrale  regreffus  dari  poffet.  Ob  has  rationes*  alias 
vias.  Sc  conatu  non  prorfus  irrito  rem  fum  aggreffus. 

Sit  %m  +  a  yn  s=  bze yr  sequatio  exprimens  relationem  inter  Ordinatam 
%  Sc  abfciffam  y •,  in  qua  Exponentes  w,  e,  r ,  denotant  quollibet  Nu- 
meros,  Integros  vel  Fra&os,  Affirmativos  vel  Negativos.  Ponatur 
r  —  n  =  e.  Erit 


ARE  A  = 


m 


m  -j-  n 
•me  * \>  no 


zy  + 


m  x  m  n  x  c  + 1  +  n  x  n  x  e 
m — exc-4-i  +rx^4-i  bB 


==  X  -*•  +  •,«+*  + 


- ■_ - ■ - -  X 

711  X  2  C  4“  I  -J-  n  X  +  1 

—  % 14 
a 

Vi — e  x  ie  E  1  -f  r  x  2e-|~  1 

bC 

w  x  3  ^  -E 1  — {-  x 

*  * 

m  —  ex  3e+*i  +  rx  3e-J-i 

bD 

7tt  x  4c  -j- 1  + 11  x  4c  4- 1 

x  a  '■ 

m  —  e  x  4c  4-  1  -f  r  x  42  +  1 

bB 

—  *  i  ■■  - 

m  x  ij^n  x 

x  — 

CL 

%S*+l  ySc  +  i 


De  hac  Serie  ha?c  funt  notanda:  ( i.)  Quod  lit  era?  majufcularB,  C,  Dr 
&c.  defignent  coefficientes  terminorum  ipfts  immediate  pnecedentium ; 
(2.)  Quod  exhibeat  Quadratures  omnium  Figurarum  Quadrabilium, 
quarum  Curva?  per  aequationem  txium  terminorum  definiuntur.:  (  3.)  Ek 

771  X  7*  —  y 

quod  Temper  fint  Quadrabiles,  quando  ; . eft  humerus  inte¬ 

ger  Sc  affirmativus,  quern  vocemus  l.  (4.)  Speciatim  /+- 1  dat  numerurr^ 
Terminorum  (ab  initio  fumptorum)  Seriei  Aream  qusefttam  conftituen— 
tium  :  (5.)  Quod  fi  ponature-o,  mutabitur  haee  Series  in  Celebre 
Theorema  Newtonianum  pro  Binomio  communi  ^  Sc  proinde  hoc  Theo— 
rema  eft  hujus  Seriei  cafus  fpecialis  Sc  fimplex  :  (  6..)  Cum  fit  Applica— 
tio  hujus  Seriei  ad  Figuram  parficularem,  hae  regulse  funt  obfer  vanda?. 

I a  Reducatur  aequatio  Curvam  datam  definiens  ad  for  mam  generalem,  Sc 
ex  comparatione  particularis  cum  generali  invenientur  coefficientes  a,b^r 
ut  Sc  exponentes  j»,  e,  r.  Secunda,  Si  exponentes  ftc  determinati  non 
faciant  l  numerum  integrum  Sc  affirmativum,  ( juxta  conditionem  in 
Not.  $*afiignatam,)  turn  alius  terminus  asquationis  particularis  a  quanti* 
tate  x  liberetur  ;  8c  ft  nunc  exponentibus  denuo  determinatis  non  com- 
petat  ilia  Quadr^bilitatis  conditio,  turn  reliquus  terminus  a  quantitate 

_  "  xlibe- 
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%  liberetur:  Nam  nullo  labore  quilibet  ex  tribus  termini  Squationem 
datam  conftituentibus  a  quantitate  z  liberari  poteft.  Tertia,  Si  aqua¬ 
tion  i  per  Regulam  pracedentem  tradat®  non  conveniat  prasdida  Qua- 
drabilitatis  conditio  •,  turn  per  Seriem  qusratur  Arese  complementum  f: 
ydz  :  quo  cognito  ftatim  habetur  Area  quaffita  $  nam,  ut  omnibus  no- 
fum,  zy  —  f'-ydz  =f:  zdy.  Et  ut  line  confufione  Complementum 
per  Seriem  obtineatur  ^  in  sequatione  data  Curvam  particularem  defi¬ 
cient  e  pro  z  fcribatur  T,  8c  pro  y  foribatur  Z  :  Fadaque  hac  mutatione 
Ordinatae  in  Abfciffam,  8c  Abfcife  in  Ordinatam,  tradetur  sequatio  jux** 
ta  prscepta  regular  fecundre  ^  donee  illi  conveniat  Quadrabilitatis  con¬ 
ditio,  vel  eandem  ip fi  non  poffe  convenire  pateat. 

Bxemvhim  i.  Sit  x*  -j-  >3  =  bzy.  Quia  hie  m  =  3,  =  e==i9  r==i, 

a  —  1  *  ideo  l  =  f ,  adeoque  l  -}-  1  =  2.  Et  proinde  (juxta  Not.  4.)  duo 
primi  Seriei  termini  dant  Aream  =  4-  %y  — •  4*  bzr  y  ~  *. 

Exemp.  2.  Sit  z7  -f* ayi  —  bzy1,  ubi  7,  e==i,  2^  qui 

faciunt  i  =  2  *,  ideo  (juxta  Not.  4.)  tres  primi  Seriei  termini  dabunt  quae- 
fitam  - 

AREAM-— *3,  15  a* 

Exemp.  3.  Sit  =  6x‘"1  j;*1-,  ubi  7#  =2  3,  *2,  r  =  it  * 

at  quia  hi  non  faciunt  l  numerum  integrum  &  affirmativum  *  ideo  (per 
Regulam  fecundam)  libero  terminum  hz"z  y 11  a  quantitate  z  $  &  lie  ae- 
quatio  fit  %s — hy11  — — kzzySt>  ubi  a— — b,  b  —  —  £  *,  8cm  — 
nzz:  11,  e  =  2,  r  =  e  •,  qui  faciunt  Z  zz  1 :  Unde 


4.  Sit  x1  —  hy *  —  — kz>  y*$  ubi  w  =  2,1^2,  *=2,  >'  =  2* 
qui  non  faciunt  Z  numerum  integrum  &  affirmativum  ^  ideo  libero  ter* 
minum  —  kzz  y*  a  quantitate  x*  &  turn  s°  =  bz>  ' 1  y1 , 

ubia=t,  £  =  8cm  — o,  »=3  2,  e  =  — 2,  r  —  2y  qui  faciunt  Z=i, 
ideo 

AREA  =-|p  x"r.y 

Exemp.  Sit  x1  —  -jr- ^  = - |  x1  >4 ^  ubi?tf:=2,  n  =  6,  e  =  2, 

r  =  4  *,  qui  non  faciunt  Z  numerum  integrum  &  affirmativum  *  idemque 
contingit  liberato  (a  quantitate  x)  utrolibet  ex  reliquis:  Ideo  juxta  re¬ 
gulam  Tertiam  quasro  Complementum  quare  (ut  jam  pramonui)  pond 
z  =  T9  y=Z  }  unde  sequatio  data  erit 


V2 _ 42*  Y6  =  —  —  7 ^  Y2  5  quse  (juxta  Reg.i.)  redudaad 

a  h  ^  h 

1  v  *  *  -  > 


Torraam  generalem  erit  hujus  modi 


6 


9 


20 


9  ^ 
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ubi  m^(>y  2,  5  =  4,  r  =  2*,  qui  non  faciunt  l  numerum  integrum 

&  affirmativum  *  ideo  (juxta  Reg.  2.)  libero  terminum  ultimum  a  Zh 

nnd —  ~  Y*  —  —  ^~4  JP*,  ubi  »/  =  2,  =  2, 


45 


45 


5— 4 ,  r— .2  j  unde  Z  —  r •,  &  a  —  — ,  b  —  - —  •  Unde  Areae  quas- 

4  £  4£2  1 


fit#  complementum  eft  =  4 


~7g  Z  1  Y -f  — 


25 


L> 

fcjr'3*,  Ergo  etiam  Area  qusefita/;  zdyz=:±z,y  -| - 

2  & 

Sit  *,*  +  rtjin  =  bz,* '  )2C  +  ”  +/  £'.yc  + "  squatio  expritnens  Relatio- 
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De  hac  Serie  (cujus  progrefllo  primo  fere  intuitu  eft  manifefta)  h^c 
funt  notanda.  (1.)  Quod  figure  (quarum  Curvae  praedi&a  aequatione  de- 
finiunturj  funt  Quadrabiles,  quanao  Numeri  exponentiates  m ,  n,  8c 
coefficientes  a,  b ,  f  habent  relationes  modo  affignandas  *,  fcil :  quando 
20  +  77/  x  71  —  20  n 

_ cm _ en  numerus  integer  &  affirmativus,  quem  vocemus  /„ 

&  ('cum  Z  eft  major  quam  2)  quando  Coefficientium  relatio  eft  base. 

ui  —  z 


1 


Chap.  I.  Of  the  Quadrature  of  Curves] 

m  —  2  e%lc — c-\- 1  -|~ r  x  le — i  bU 

1  "  -  — — — — —  -  -  1  I'  """  ^ 

£ — 7W  x  Ic-4- 1  — -5  x  l e  -4- 1  j 

_ _  1 

m  —  le  X  lc ■ —  zc-f-i-j-^r  X  /  £  —  2  *  -f-  I  t  P  . 

fl*"x  /  c  *~J—  i  *^p*  n  x  Je~+  i  *  a  * 

« HMMM*  --  -  -  .  -  .  _ 

m  —  g  X  /c  -f-‘g  -f~  i  4~r  X  /  ?  —  <?  -f-  T  JU 
7tl  X  ?7+7  -j-*  n  %  l  e  •-[-  i  # 

XJbi  27  &  Pdenotant  Coefficientes  Terminorum  duorum,  qui  imme- 
diate  prascedunt  ultimo  Areas  quseiitie  Termino*,  icil :  U  eft  coefficiens  ' 
termini  ad  Ultimum  propioris,  P  coefficiens  termini  ab  ultimo  remotio- 
ris  :  ut  II  Fc^e  +  1 y  **  +  1  effet  ultimus  Areas  quality  terminus,  turn  U 
denotaret  P,  8c  1  denotaret  j D.  (2.)  Ultimus  ille  Areas  quasfitas  termi¬ 
nus  ex  valore  numeri  l  cognofcitur  *,  11am  hie  etiam  Z-f- 1  dat  numerum 
terminorum  (ab  initio  fumptorum)  Seriei,  qui  Aream  quasfitam  confti- 
tuunt,  (1.)  Si  fuerit  Z  =  1,  turn  coefficientium  relatio  debet  effe  h aec 

2  e  —  m  x  r  —  a  r  A  b  e  —  w  x  7"—  A  -I s  A  f 
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Sit  &w  =  ay*  -| -bz,‘  yc  +  n-\-fz,2t y  2C  +  r^g:&'>tyic  +  n^'bz,4*y*c  +  n  * 

©V.  asquatio  exprimens  relationem  inter  ordinatam  z,  8c  abfciffam  y  *,  Se1 
conftans  terminis  quotcunq*  Erit 

Area  ~  A  z>y  -j-*  Bz*e~)~l  yc  d* l  — J-  C^2#  +  1  2  c  +  1  -|-*.D  &J c  +  1  ^  Jc  “t*  1 
Ez, 4«  +  I  +  I  -j-  6ft:. 

Calculo  perfacili  inveniuntur  P,  C,  Z),  P,  6fc.  ut  &  Quadrabi-lita- 
tis  conditiones,  &  quot  termini  feriei  Aream  queefitam  conftituant. 
Crefcit  quidem  numerus  harum  conditionum  pro  mult  it  udine  termino¬ 
rum,  ex  quibus  conftat  aequatio  relationem  inter  z,  8c  y  definie ns.  Etr- 
fpeciatim  li  ilia  terminorum  multitudo  vocetur  N$  turn  N — 2  eft  nu¬ 
merus  conditionum  Quadrabilitatis ♦,  quarum  una  Exponentium 

■»  •  r  •  •  '  n  1  A^C  - - 2C  +  2C - Ne  -4-  7H  4-  7t 

relationem  refpicit,  eftq*,  hxci  ut  - 1 - — - , 

eft  numerus  ( quern  vocemus  l )  Integer; &  affirmativus.  Keliqus  vero 
conditiones  coefficientium  a,  b,f^  g ,  h ,  &c.  refpiciunt.  Ac  deniq^  Z  +  i 
dat  numerum  terminorum  (ab  initio  fumptorum^  feriei,  qui  Aream  quse*-- 
fitam  conftituunt, . . 

Corohl. 
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it  Of  the  Quadrature  of  Curves.  Part  f. 

Corot  Ex  hac  Serie  generali  deduci  poteft  Series,  qua*  exhibeat  Qua¬ 
dratures  Figurarum,  quarum  Curvs  definiuntur  per  aequationem  con- 
ftantem  terminis  quibufvis,  qui  aequationem  Se£tionis  tertise  generalem 
conftituunt.  Nam  ad  hanc  obtinendam  opus  tantum  eftSeriem  compu- 
tare  pro  sequatione  conftante  tot  terminis  fab  initio  fumptig^  aquationis' 
generalis,  quot  includent  Terminos  aequatio  Curvas  definiens.  Turn  ex 
valoribus  quantitatum  A ,  £,  C,  D,  &c,  Eliminentur  ills  coefficientes 
&c.  qus  ad  squationem  propofitam  non  fpeftant-*  reliqus  dabunt 
aream  qtefitam.  Exemplo  res  patebit. 

Sit  zm  —  ayn-\+  bz>'ye+n  +  *  JEquatio  exprimens  re- 

lationem  inter  Z8cY.  Jam  quia  ^‘^ay'^-bz,*  yc  +  n-]-fz,2e  y2C-h»-^ 
gz,*eyic  +  ”y  eft  ilia  pars  a?quationis  qua?  ffumptis  terminis  in  ordi- 
ne  a  principioj  includit  oequationem  datam  ^  quam  deinceps  fbrevitatis 
caufa)  a?quationem  completam  vocabo  *  ideo  Figurarum  (quarum  Curvse 
definiuntur  per  squationem  completam.^ 

Arese  =  Azy-j- Bz>*  +  1  yc  *  1  -j-  C& 2  * +  1  ylc  +  1  -j-D &  +  1  3 ^  1  — J— 

Ez,**+  i  y*  c+  1  4 'Fz,*‘  +  l  yf*  +  1  -f>  &€.  8c  a ,  b,fy  g  ingredientur  valo- 
res  quantitatum  B ,  C,  D,  £,  F  &c^  Si  ergo  in  his  valoribus  ponatur  ubi- 
quej  =  o  fquia  fz  2‘  y2c  +  » aequationem  datam  non  ingrediturj  habebis 
valores  quantitatum  Ay  By  C,  p9  E,  Cfo  qui  in  Serie  fubftituti  dabunt 
Areas  qusfitas.  Et  Calculo  inito  inveni 
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Ex  his  patet  progreifio  reliquorum  in  infinitum.  Et  fie  habetur  Se¬ 
ries  exhibens  Quadraturas  omnium  Figurarum,  quarum  Curva*  defini- 
untur  per  hanc  sequationem  quatuor  terminorum  z,m  —  ay"  -\*bz,e  ye  +  »-j- 
g  z,  \ e  y  >c  +  \  Et  notandum  quod  conditiones  Quadrabilitatis  Sc  numerusr 
terminorum  Serfeiy  Aream  quamlibet  quasfitam  conftituentium,  eadem 
font  cum  conditionibus  Quadrabilitatis,  8c  numero  Terminorum,  qua? 
conveniunt  Figuris,  quarum  Cur-vae  per  raquationes  completas  definiun- 
tur. 

Corol.  Prater  has  duas  feries  in  §  2  St  4  propter  Figuras  quatuor  ter¬ 
minorum,  pofiiint  eodem  modo  infinite  alia?  feries  computari  pro  cate- 
rig  cafibus  Figurarum  quatuor  terminorum.  Quod-etiam  intelligendum* 
eft  de  omnibus  aliig  Figuris^  quarum  Curvae  per  eequationes:  quotlibet 
terminorum  numero  conftantes  definiuntur. 

Non  jam  vacat  ipfam  Methodum  minutiatim  deferibere  per  quam  ad 
hujufmodi  Series  pervenio  ^  brevem  tamen  ejus  rationem  exponere  forte 
non  ingratum  erit.  Aflumo  Seriem  ex  z,  pariter  ac  y  compofitam,  fc  • : 

Az  y^B z,f  y*  ^  Cx,*  yh  1) z,'  y*  &c.  ==jf:  z, dyv  Cujusfinguli  ter- 
mini  ['prater  primumj  habeant  Exponent es  incognitos.  Turn  asquatio- 
nem  inftituo  inter  duos  valores  quantitatis-  dz ,  quorum  alter  ex  hac  fe- 
rie,  alter  ex  aequatione  relationem  inter  z  8c  y  definiente  per  Methodum 
Calculi  Differentialis  directam  facile  invenitur.  Ex  terminis  hujus  sequa- 
tionis  rite  redufta?  primo  determine  exponentes  incognitos  p,  q ,  g ,  /;,  /,  k 
&c.  Et  dein  coefficientes  H,  C,  &c.  Et  fi  plures  fint  comparatio- 
nes,  quam  qua  determinandis  his^  coefficientibus  fufficiunt,  turn  ex  re- 
liqitis  deduco  Quadrabilitatis  conditiones.  Si  re6ta  ineatur  via,  Calcu¬ 
lus  eft  longe  facillimus  ^  multafque  habeo  Regulas  hue  fpedtantes  quas 
alias  forfan  tradam  $  ut  Sc  ufum  hujus  Methodi  in  iiweniendis  Quadratu- 
ris  irrationalibus  finitis,  quando  rationales  non  dantur:  res.  enim  omnino  • 
in  poteftate  eft*. 


Y.  Having  found  theConftru£lion  of  a  Curve,  from  whence  (befides  its  cmfirufltm 
own  Qiuzdrat ure  and  Reftificcttion)  the  (jhiadr ature  of  the  Hype?*bola  is  de-  *?^  Q°^rnes 
riv’d,  I  thought  the  following  Account  might  not  be  unacceptable.  d rat-fix** the 
Let  AB ,  CD ,  be  two  ftraight  Rulars  joyned  at  B ,  and  there  making  H/pcrbo! ijy 
a  right  Angle.  (Their  length  according  to  the  largenefs  of  the  Figure ‘v* — 
yuu  will  deferibe.)  EF  is  another  Rular  fomewhat  longer  than  A  B.  7l’*°6  P 
Near  the  one  end  £,  let  a  little  Truckle-whcel  (reprefented  edge-wife  by 
&h ,  and  made  of  a  thin  Plate  of  Brafs  or  Iron)  be  faftned  to  the  Rular  F/£  5*  w*tei, 
by  a  Pin  ( i)  thorow  its  Center,  fo  that  the  Wheel  may  turn  about  up¬ 
on  the  Pin  (i )  tight  to  the  Rular  without  joggling. 

♦  On: 


Quadratrlx  to  the  Hyperbola.  Part  !• 

On  the  under  fide  of  this  Rular  (the  fide  from  the  Eye  in  the  Scheme) 
let  theie  be  pinn  d  or  glewed  a  little  piece  of  "Wood  (in  the  form  of 'a 
Quadrant,  the  part  which  is  feen  being  mark’d  kl )  whofe  edge  (or  limb) 

.  >  *s  an  arcb  of  a  Circle  of  Center  (i)  and  Radius  i h  (the  fame  with  the 
little  Wheel.)  The  defign  of  this  piece  of  Wood  is,  that  in  the  feveral 
Pofitions  of  the  Rular  E  F7  the  circular  Limb  %  l  always  touching  and 
Aiding  by  the  edge  of  the  Rular  A  25,  the  Center  of  the  Wheel  may  be 
always  in  a  line  (im)  parallel  to  the  Rular  A  B. 

In  the  Rular  CD  make  M B  —  ih  or  i&,  and  at  M  fallen  a  little  Pin  ' 
and  another  to  the  Rular  E  B  near  the  Wheel,  as  at  p.  To  thefe  two  Pins 
let  be  faften’d  the  two  ends  of  a  String  M  R,  fo  that  its  whole  length 
(from  Pin  to  Pin)  -(-  pi,  be  equal  to  the  intended  Axis  of  the  Curve  TW. 

fhe  Inftrument  being  thus  prepar’d,  let  a  ftrong Rular  SO ,  be  faftned 
(or  held  faff)  upon  the  Paper  or  Plain  that  the  Curve  is  to  be  drawn  up¬ 
on.  Lay  the  Rular  EF  from  M  towards  A,  and  parallel  to  AB  fo  that 
the  String  lye  all  ftraight  along  the  edge  of  the  Rular  from*  M  to  p 
the  point  Sk  of  the  Quadrantal  piece  of  Wood  refting  upon  the  edge  of 
the  Rular  AB.  Then  with  a  fmall  Pin  at  M,  keeping  the  String  clofe 

i  e  ec!§e  t^ie  ^u^ar  ^  and  with  your  other  hand  upon  the  end 
L,  keeping  the  Wheel  tight  to  the  Paper  or  Plain,  move  the  Pin 
btring  and  Rular  E  F  from  M  towards  0,  the  Rular  CD  Aiding  along  by 
the  faftned  Rular  SO  in  a  right  line,  the  Wheel  gh  will  by  its  /motion 
defcribe  the  defired  Curve  TV. 


A ote ,  The  Semi-diameter  of  the  little  Wheel  muft  be  about  the  Sum 

o  tne  thickneftes  of  the  two  Rulars  EF  and  A  B,  that  it  may  touch  the 

1  aper.  Alfo  it  will  be  convenient  that  its  edge  be  thin,  and  a  little 

roug  i  that  it  may  not  Aide  flat-ways,  and  that  it  may  leave  a  vifible 
imprelfion.  J 


Froin  this  Conftrudtion  the  following  Properties  are  demonftrable. 

.  1.  It  is  evident  from  the  Conftruftion,  that  the  Sum  of  the  Tangent  and 
f  ever7  wh?re  ecIual  to  the  fame  given  Line  =  MR  +  R  i 
“  y  ‘or  t^e  String  (firft  ftraight  at  TTVy  afterwards  making  an  Angle 
at  R)  being  every  where  the  fame,  the  Line  Ri  (or  Rp  +  pi)  is  always 

an<^  t^ie  ■^•ema^1}der  RM  the  Subtangent*,  rhe  Contadt  of 
belong^*  Wlt^  t^le  being  the  point  of  the  Curve  to  which  they 

II.  It  hence  follows,  that  any  affignable  part  of  the  Curve  is  Rettifia- 
bley  or  equal  to  any  aihgnable  ftraight  Line.  Let  FAE  be  a  part  of  the 
urve,  its  Vertex  F.  HD  d  is  the  Line  defcribed  by  the  motion  of  the 
1  in  iy,  and  may  be  fliewn  to  be  Afymptote  to  the  Curve.  F  H  a  per¬ 
pendicular  to  HD.  Let  A  be  a  given  point  in  the  Curve,  A  D  the 
1  angent,  and  B  D  the  Subtangent  to  the  fame  point  A.  Let  a  be  ano¬ 
ther  point  in  the  Curve  infinitely  near  to  A ,  to  which  let  be  the 
iaiigent,  and  b  d  the  Subtangent.  Draw  A  G,  ag  perpendicular  to  FHh 
and  Abyab,  perpendicular  to  HD.  By  the  Conftrudtion  AD  = 

%  ad-f 


Chap.  I.  A  Qiiadratrix  to  the  Hyperbola.  ■ 

ad-\-  d  b*  Let  a /  be  made  equal  t-o  aD,  .and  draw  DA  .‘Then  becaufe 
ad^-bd  —  ADf-DB,  fubtradt  b  D  and  a  D  (  or  a  S' )  from  both  Sums 
(Equals  from  Equals)  there  remains  £  d  4-  dD^,Aa-\~Bb  (orCa).  AaC \ 

Dd<P  are  like  Triangles  (or  differing  infinitely  little  from  fuch)  there¬ 
fore  Ca  (  Bb)  :  A  a  : :  <Pd  :  Dd ,  and  compounding  Bb  Aa  :  Aa  £  d 
--Dd:Dd.  Alternating  Bb  A  a  :  jQ  Dd/.:  Aa  :  D  d.  B>utBb 
--  A  a  =  d  -f~  Dd  (as  is  (hewn  above)  therefore  A  a  =  Dd.  A  a  is  the 
fiuxional  Particle  of  the  Curve  FA,  and  D  d  is  the  fluxional  Particle  of 
the  Line  HD :  Thefe  Fluxions  or  Augments,  being  equal,  their 
flowing  quantities  beginning  together,  are  themfelves  therefore  equal, 
viz.  FA  =  HD. 

Let  FG  =  x.  G  A  (=  HS)  =  y.  AD  f.  BD  =  5.  So  is  the 
Curve  Fy/  =  HD  =  31  that  is,  the  Curve  from  the  Vertex  to  any  gi¬ 

ven  point  therein ,  zh  e#z/aZ  to  the  Sum  of  its .  Ordinate ,  and  Subtangent  to 
the  fame  point  which  is  its  fecond  Property.  v 

III.  The  next  Property  (arid  whereupon  I  call  it  the  Hyperbolic  Qua- 
dratrix)  is  this,  let  FAE  be  a  part  of  the  Curve,  (&c.  as  before)  FIKH^g-  6-Plate 
is  a  Square  upon  the  Line  FH.  a  I L  is  an  Equilater  Hyperbola  whofe 
Vertex  is  /,  its  Afymptotes  HO,  jF/R,  its  Ax  Hip.  From  a  given  point 
L  in  the  Hyperbola,  (below  its  Vertex/)  draw  LA  parallel  to  the  A- 
fymptote  R  H,  interfering  the' Diagonal  I H  in  M,  FH  in  G,  and 
touching  the  Qiiadratrix  in  A.  I  fay,  that  the  Hyperbolic  Area  ILM 
is  equal  to  a  Rectangle,  whofe  tides  are  the  Ordinate  G  A,  and  twice 
FH,  the  Ax  to  the  Quadratrix,  that  is,  Trilin.  ILM  ==  2 FHx  G^. 

Let  FEZ  =  a,  FG  =  x,  GA—y.  Becaufe  of  the  Hyperbola  GL%GH 

(IS)  =  FHq,  therefore  GL  =  *  and  LM—  -GH  (,/WG j 


that  is,  £  M  = 


a  a 

- — •  a  +  x 

a  — x  1 


2  ax 


XX 


ax 


a  - 

xx 
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and  confequently  the 


fluxion  of  the  Area  ILM  = 

^2  . 

In  the  Redlangle '  triangle  ADB ,  yOrrra  — x,  BD  ~S,  AD~t 
=  a — then  is  AD  q  ~AB q-\-B D  q:  o£aa‘*-2aS-\-SS~aa—2ax 

+  xx  +  ££,  which  being  reduced,  gives  5  , 

2  a 

Let  Za  be  a  right  line  fuppofed  infinitely  near  and  parallel  to  £y/, 
and  interfering  ABinC .  Becaufe  of  like  triangles  AC  a,  ABDh 


AB  :  BD  AC :  Ca  that  is  a — x  :  *S  ( : 


2  ax  —  xx 
2  a 


)  therefore 


2  a  x  —  xx 


2  ax 


-xx 


.  fc*  /V  A  A  .  1  •»  T  1  •  1  11  1-1*  .  i3  X  t* 

j  =  2aa  —  2 ax  *•  Multiply  each  by  2a,  and  ’tis  2 a;  =  — yyyy 

The  Flowing  quantity  of  2  a )  is  2  a  y  and  the  flowing  quantity  of 

*"*  a  x  •  •  ~  xx  "  *  *  ;  ^  ■«  - 

a:  is  the  Hyperbolic  Area  ILM  (as  is  fhewn  before.)  Thefe 


a  x 


two  Area’s  beginning  together  at  F  and  J,  and  having  every  where 

D  . .  equal 


A  Quadrdtrix  to  the  Hyperbola.  Part  L 

equal  Fluxions ,  or  Augments,  are  therefore  themfelves  every  where 
equal. 

N.  The  Quadrature  of  the  Trilinear  Figure  ILM  being  thus  found, 
any  other  Area  bounded  with  the  Curve  Line  I L ,  and  any  other 
Right  Lines,  is  alfo  given. 

IV.  Suppofing  the  fame  things  as  in  the  precedent  Proportion,  I  fey,, 
that  the  Area  of  the  Quadratrix  FabHF  is  equal  to  half  the  fquare  of 

Fgy  wanting  the  Cube  of  Fg  divided  by  fix  FH,  or  Fab HF  =  — 

x  x  x 


^  a  .  The  Fluxion  of  this  Area  is  the  Rectangle  CabB  =  a  —  = 

■  2ax—xx.  .  xx  ,  „  * 

r;  if.  The  flowing  quantity  of  x  x  is  i  x  x  ? 

JL  Ct 


a  —  xx 


2  aa —  2 ax 


x  X  X 


xx 


•  -  ^  — —  pc  pc  pc 

And  the  flowing  quantity  of  i  is  -g-y  [as  is  eafily  {hewn  by 

bringing  back  thefe  flowing  quantities  to  their  refpe&ive  Fluxions.]  And 
hence  alio  it  follows,  that  the  whole  Area  continued  on  infinitely  to¬ 
wards  £,  is  one  third  of  the  Square  FlRH-y  or  ~  aa .  For  fuppofing  x  =  a 


,  r  ,  aa  aa _ aa 

the  Area  above  becomes  — - 5  =  . 


V.  Suppofing  {till  the  fame  things,  I  fay  that  the  Solid  made  by  the 
converfion  of  the  Area  FabHF  about  the  Line  Hb  as  an  Axis,  is  equal 

to  a  Cylinder  whofe  Radius  is  F  H  ;=  ay  and  height  equal  to  *  x  *3 


2  a 


2  act 


x 4 


g-— And  the  whole  Solid  made  by  converfion  of  the  whole  Figure 

infinitely  continued,  is  equal  to  an  eighth  part  of  a  Cylinder,  whofe 
Radius  and  Height  are  each  equal  to  F H  or  a. 

p 

Let  -jj-  exprefs  the  Proportion  of  the  Periphery  and  Diameter  of  a 

P 

Circle*  Then  is  -jy  a  b  quad,  the  Area  of  a  Circle  whofe  Radius  is  a  K 


And  becaufe  Cct  ==  «  = 


XX 

2  a 


x  the  fluxion  of  the  Solid  is  ■— 
a  — x  D 


abq  X 


X ' —  XX:  .  * 

2  a  .  _ 

01  D  a  “  x  ~ 


XX 


9  /v 

Jm  W  • 


X* 


a 


P  3 

-  x  =5  «x_ —  — -  xx  +  —  x*  whofe 

a — x  D  2  1  2a 


axx 


XXX 


X* 


flowing  quantity  is  —■  —  ^  Which  Solid  being  divi- 

P 

fled  by  (the  Area  of  a  Circle  whofe  Radius  is  a)  gives 
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2  7 


XX  X  X  X  X*  T  '  t 

—  ^Taa^ %aa  fdr  the  hei§ht  of  a  Cylinder  on  the  (aid  circular  Bafe, 

and  equal  to  the  Solid  made  by  converfion  of  the  Area  FabHF  about  the 
Line  Hb  as  an  Axis.  When  x^a  (that  is  when  the  whole  Figure  is 

XX  X%  X 4* 

turn’d  about  its  Afymptote )  the  height  —  —  becomes  t  a- 


■  ■  ■  . .  i. 

YI.  The  Curve  furface  of  the  Solid  generated  by  the  Converfion  o 
the  Figure  FabHF  about  HB ,  is  equal  to  the  Curve  furface  of  a  Cylin¬ 


der,  whofe  Radius  is  a,  and  height  equal  to 


x 


XX 


a  1  1 


XXX 


2  4  a  1  I  2  a  a 


And  the 


whole  Curve  Surface  of  the  Solid  infinitely  continued,  is  equal  to  one 
third  part  of  the  Curve  Surface  of  a  Cylinder  whofe  Radius  and  Height  are 
equal  toFUor  a.  Which  may  be  demonftrated  after  the  manner  of  the 
precedent  Propofition. 


VII.  The  Radius  of  the  Curvature  of  any  Particle  of  the  Quadratrix  is 

and  this  found  Geometrically.  FAE  is  the  Quadratrix,  HD 

the  Afymptote,  AD  the  Tangent,  BD  the  Subtangent  to  a  given 

point  A.  Make  BV=z  AD.  Upon  V  raife  the  perpendicular  VlF,  from  A  Fig.  7*  Pfote  r» 

draw  A  IF  perpendicular  to  the  Tangent  A  Z),  till  it  meet  VJF  in  W. 

So  is  A  TF  the  Radius  of  the  Curvature  at  A. 


VIII.  This  Curve  may  be  continued  on  infinitely  above  the  point  F 
(but  by  a  different  and  more  operofe  way  of  Conftru&ion)  whofe  Proper¬ 
ties  will  be  thefe,  1.  The  Difference  of  its  Tangent  and  Subtangent 
(taking  the  Subtangent  in  the  Line  HS )  will  be  always  equal  to  the 
fame  given  Line  FH  or  a.  That  is,  as  t  -j-  s  =  a ,  below  F,  fo  t  — s~<z 
above  F.  2.  As  below  F  the  Curve  Line  is  equal  to  the  Sum  of  its  Ordi¬ 
nate  and  Subtangent,  fo  above,  it  is  equal  to  their  Difference  or  S— y. 
3.  As  below  F,  2  ay  ~IL  M^  fo  above,  2  ay  =  I\^.  All  which  (and  its 
other  Properties)  may  be  demonftrated  as  the  Precedent,  mutatis  mutan • 
dis. 

*  '<  v.  .r  ■  1 1  '  \ 

IX.  with  a  little  variation  in  the  precedent  Conftru&ion  may  the  Lo« 
garithmich  Curve  be  conftrudted,  which  is  alfoa  Quadratrix  to  the  Hyper¬ 
bola.  Omitting  the  String  MRP,  let  the  diftance  MR  be  equal  to  the 
Subtangent  of  the  intended  Logarithmick  Curve  (which,  as  his  known, 
is  invariable.)  Stick  a  Pin  at  R  in  the  Ruler  CD,  to  which  apply  the 
Ruler  E F,  fo  that  the  edge  of  the  little  Quadrant  kl ,  refting  upon  the 
Ruler  AB,  the  diftance  Mi  be  equal  to  MR.  Then  keeping  the  Ruler 
EP  tight  to  the  Pin  R  and  Ruler  AB,  Hide  the  Ruler  CD  along  in  a 
ftraight  Line  (by  the  Ruler  or  Line  SO.)  So  will  the  Wheel  gh  deferibe 
a  part  of  the  Logarithmick  Curve  TF,  whofe  Subtangent  is  every  where 


D  i 


X.  Let 


a  8 


c  Of .  the  Length  of  Curve  Lines.  -Parti. 

X.  LetFAE  reprefent  the  Logarithmic^  Curve ,  whole  Sub  tangent  is 
equal  to  FH.  LI  a  is  an  Equilater  Hyperbola  (&c.  as  before  S  ITT  )  Let 
cFG=x0Ga=y.  FH  (=BD)  =  a.  G  H  f=  LS)  =  a—x.  AC=XjCa=}. 

Then  A  C  :  Ca  ::  A  B  :  B  D,  that  is  #  :  j  ::  a —  :  a  ; :  a  :  — — therefore 

►  1  ,  r  ■  CL  .  X 


1  '  ' 

0# 


•  w «  .  rT^t  ^  „ 

*  y  —  a _ x  The  Flowing  quantity  of  «  }  is  ay  •,  and  the  Flowing  quan - 

of  is  the  Hyperbolick  Area  FILG  ('for  by  the  nature  of  the 

Hyperbola  GL  —  therefore  is  the  Hyperbolick  Area  FILG  equal 

to  ay,  a  Rectangle  whole  tides  are  the  Subtangent  (BD  —  FH)  and  Or¬ 
dinate  G  A  (as  here  accounted )  of  a  Logarithmick  Curve. 

J  A  '  i  • 

?fcu‘wif«L  -7L  Lemma*  Vtionim  gjiadratorum  fitmmam  in  alia  duo  ghiadrata  di- 

7  7!/f  T  L  ClC  ?  C  m 

by  Mr.  Jo*  Q’lii 

€raig.».  3r4f  •  oint duo  Quadrata  data,  quorum  fummaTx2  -J-  ds2  dividen- 
I**  ^4.  da  eft  in  alia  duo  Quadrata  d  x2,  dyr  \  fintque  m  8c  n  duo  quilibet  numeri 
ad  arbitrium  fumendi.  Jam  ex  conditione  Problematis  eft  dx2j^dy2 
~  dz2  -f-  ds 2,  unde  (ut  ex  Diophanto  conftat)  erit  dx=z 
vi  m  —  n  n  x  dz  -)-  2  m  n  d  s  rin  —  m  m*  d  s-\-  2  mn  dz 

"  vi  m  -j-  7272  5  y  """ 

Problema.  Curvas  innumeras  invemre ,  Jint  ejufdem  Longitudhm 

cum  Curva  quavis  propojita ,  Jft/e-  Algebraica  Jive  Tranfcendente. 

Defignent  s,  5  Coordinatas  Curves  propofit®  $  8c  x,  y  Coordinatas  Cur- 
quaefit®,  qu®  ejufdem  fit  longitudinis  cum  propofita  Unde  ex  Cur- 
varum  Elementis  dx2  -J-  dy2  =  dz2  d s2y  Ideoque  per  Lemma  prcece:- 

dens 


772772 


7in  x  dz  ~j—  2  inn d s 


•  ■ - — t 

772  772 -f- 72  72  » 

- 772  772  X  d  5  -4-  2  772  72  ^  z 

fl  V  =  - ; - 1 - 

y  02  772  -J*  71  n.  1 

Qiiarum  integrales  funt 


>  - 


m2  —  Ti1  x  2m ns 


772  772  -J-  72  72 


J  = 


72: 


772 2  X  J>  -j-  2  772  72  £ 


711  7/2  -j-  72  72 

"i  —  .  5  ?  unius  ex  Curvis  qucefitis  v  fimiliter 

ex  hac  una  mvenietur  fecunda,  ex  iecunda  tertia,  &  fie  porro  innumera 
mvementur.  --  7  *  •.  . 


VII.  I 


Chap.  I.  A  Curve  refembling  the  Foliate.’ 


VII.  I  have  look’d  a  little  farther  into  that  Curve  which  fell  lately  De  Motion  and 
under  my  confideration.  It  is  not  the  Foliate  as  I  did  at  fir  ft  imagine,  tfe 

but  I  believe  it  ought  not  to  make  a  Species  diftin£t  from  it.  AEB  is  the  Third  oder, 
Curve  I  thus  deferibe.  Let  AB  and  B  K  be  perpendicular  to  each  other,  com.  by  Mr.de- 
From  the  point  A  draw  A  R  cutting  B  K  in  R7  and  make  RE  =  BR,  the  Moivre> 
point  E  belongs  to  the  Curve.  Draw  BC  making  an  Angle  of  45;  grad. 
with  AB,  this  Line  BC  touches  the  Curve  inU  *  from  the  point  E  draw 
E  D  perpendicular  to  B  C,  and  calling  BD,  x-7  DE,  y-7  AB,a-,  and  mak¬ 
ing  y/  Saa  =  n,  the  Equation  belonging  to  that  Curve  is  xi  -j-  x  xy  -f  xy  y 


-f- y*  ==  n  xy  or 


*4. 


x 


--—nxy.  Taking  BG  —  AB,  and  drawing  GP • 

perpendicular  to  2?G,  PG  is  an  Afymptote .  In  the  Foliate  the  Equation 
is  xi  -f-  yi  —  ~  71  xy,  in  which  the  twoTerms  xxy-\-xy y  of  the  former 
Equation  are  wanting-,  and  its  Afymp tote  is  diftant  from  B  by  f  B  A .  A- 
gain  draw  EF  perpendicular  to  AB  let  B  F  be  called  %,  and  FE,  v  ^  the 

Equation  belonging  to  the  Curve  AEB  is  vv  =  — — .  In  the  Fo - 

Ct  Z 


•  CtZZ '  Z  3'  J 

Hate  the  Equation  is  vv  —  From  thefe  two  laft  Equations  it 

Cl  j  ^  %» 

feems  that  thefe  Curves  differ  no  more  from  one  another  than  the  Circle 
from  the  Ellipjis. 

"  The  Quadrature  of  the  Curve  here  deferibed  hath  fomething  of  Sim'pli-  • 
city  with  which  I  was  well  plea  fed.  With  the  Radius  BA  and  Center 
B  deferibe  a  Circle  A  KG,  let  the  Square  HPSF circumfcribe  it,  fo  that 
HP  be  parallel  to  AG  •  prolong  FE  till  it  meet  the  Circumference  ot  the 
Circle  in  M,  and  through  M  draw  L  M  Q  parallel  to  HP.  The  Area 
BFE  is  equal  to  the  Area  KHLM ,  comprehended  by  KH ,  HL ,  LM 
and  the  Arc  KM.  And  the  Area  Bfe  is  equal  to  the  Area  KmL  H  or 
KMPQ.  Therefore  if B F and  Bf  are  equal,  the  two  Areas  BFE ,  Bfe 
taken  together  are  equal  to  the  Redtangle  HQ,  and  therefore  the  whole 
Space  comprehended  by  BEAXB  eTGZ  fuppofing  T  and  Z  to  be  at  an 
infinite  Difiance,  is  equal  to  the  circumfcrihed  Square  HS . 

c  N.B.  This  Quadrature  is  eafily  demonffrated  from  the  Equation:  for 
c  by  it  a :  a  —  %::%%:  v v,  that  is  A F :  EF : :  ME :  F  B ,  and  fo 
‘  the  Fluxion  of  AF '  to  L  I  the  Fluxion  of  M  F.  Hence  the  Areola  EB$e 
c  will  be  always  equal  to'  the  Areola  ML  l and  therefore  the  Area 
‘  ZL  EF  always  equal  to  the  Area  MAL.  ,  ,  .  5  ;v. 

c  Hence  it  appears  that  this  Curve  requires  the  Quadrature  of  the  Cir- 

*  cle  to  fquare  it  ^  whereas  the  Foliate  is  exa&ly  quadrable,  the  whole 
c  Leaf  thereof  being  but  one  third  of  the  Square  of  AB ,  which  in  this  is 

*  above  three  fevenths  of  the  fame.  Again  in  our  Curve^  the  greateft 
4  Breadth  is  when  the  Point  F  divides  the  Line  AB  in  extreme  and  mean 

‘Proportion  whereas  in  the  Foliate  it  is  when  A  B  is  triple  in  power  to 

*  "  ~  *  4  BE L  - 
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c  BF.  And  the  greateft  EF  or  Ordinate  in  the  Foliate  is  to  that  of  our 

' g  Curve  nearly  as  3  to  4,  or  exadly  as  to  ^5  ^—5  ^ 

But  ftill  thefe  Differences  are  not  enough  to  make  them  two  di- 
ftind  Species,  they  being  both  defin'd  by  a  like  Equation,  if  the  Asymp¬ 
tote  &GPbe  taken  for  the  Diameter.  And  they  are  both  comprehended 
under  the  40 th  kind  of  Curves  of  the  Order,  as  they  ftand  enumera¬ 
ted  by  Sir  IJaac  Newton  in  his  incomparable  Treatife  on  that  Subjed. 

• The  omftruc-  VIII.  §  T .  Sint  L  8c  l  punda  quamproxima  in  Curva  B  l  L  *  fit  l  0  arcus  cen- 
tion  and  Mea-  tro  S  deferiptus  perpendicularis  in  SL  •,  8c  erit  LI  ut  momentum  Curva? 
lt{re,$cYNSi  8c  Lo  momentum  Radii  S  L:  Ac  II  detur  ratio  Ll  ad  Lo ,  vel  ad  lo  in 
Kurin*, «.  356.diftantia  SL;  dabitur  aequatio  Curvae  ad  centrum  &  Sint  LP,  Ip  Tan- 
P  803!  * 5  gentes  Curv*  in  pundis  L8cl,  in  quas  ex  S  demit tantur  normales  SP,Sp 
iis  occurrentes  in  pundis  P  8c  p  •  fimiliter  in  omnes  Curva?  Tangentes 
demittantur  perpendiculares  ex  dato  pundo  S ,  8c  conftruetur  Curva 
tranfiens  per  omnes  Tangentium  8c  perpendiculorum  interfediones.  Hu- 
9*  jus  triangulum  elementare  Pnp  Simile  erit  triangulo  Lol ,  quas  proinde 
dabitur  ex  data  Curva  B 1 L.  Quippe  ob  asquales  Snp,  PnL ,  &  redos 
Sp  n,  SPL  asquiangula  erunt  triangula  Spy! ,  PnL ,  8c  proinde  Pn  *.  p n 
: :  Ln  :  Sit\:  Lo  :  lb,  adeoque  ob  angulos  Pnp ,  SnL,  Lol  sequales,  erunt 
triangula  P  np ,  SnL ,  Lol  fimilia.  Cum  igitur  eadem  fit  ratio  Ll  ad  lo 
qua?  Pp  ad  pn,  8c  S  L  ad  S  P,  manifeftum  eft  data  ratione  Ll  ad  lo ,  &: 
reda  SL ,  dari  rationem  Pp  ad  pn  8c  redam  SP,  adeoque  Curvam  DPp. 
Eadem  ratione  ex  DPc onftrui  poteft  Tertia,  Sc  ex  ea  dein  Quarts,  8c  pro- 
grediendo  prodibit  feries  Curvarum  infinita,  quas  omnes  ex  uno  dato  in- 
notefeunt.  Quod  fi  erigantur  LN 8c  In  perpendiculares  in  radios  SL,  SI, 
fibi  mutuo  occurrentes  in  n\  8c  per  omnia  fimiliter  definita  perpendicu- 
larium  concurfuum  punda  deferibatur  Curva  E  N:  ea  ipfa  erit  Curva 
ex  qua  deduci  poteft  BL,  eadem  ratione  qua  conftruximus  D  P  ex  B  L. 
Ex  E  N  fimiliter  confirm  poteft  alia  Curva,  atque  ex  hac  quoque  parte 
Series  infinita  Curvarum  conftrui  pot  erit. 

§  2.  Curvarum  vero  hac  ratione  confideratarum  fimpliciftimag  funt 
quarum  L  l  eft  ad  L  0  in  ratione  poteftatis  alicujus  Radii,  ita  ut,  fi  a  fit 
data  quantitas,  r  denotet  Radium  Curva?,  n  numerum  quern  cun'que,  fit 
L  l  ad  1 0  ut  a”  ad  r n  a’quatio  earum  generalis.  Cmnes  vero  has  Apfidem 
habent  cum  r  —  a,  quoniam  in  eo  cafu  Ll=lo.  Ut  inveftigem  a?qua- 
tionem  Curva?  D P,  cum  in  BL  eft  ut  L  l  ad  lo  ita  an  ad  r  \  ita  r  ad  SP  = 

y n  +  1  ^  w  _ I  _ _ _  n  _  n 

— ita  a  *-*-  *  x  SP-^-j^  ad  SP,  ita  ad  SPT+7,  ita  Pp  ad  pn, 

Proinde  fi  s  reprefentet  momentum  Curva?,  y  arcum  circularem  radio 
deferiptum  a  centro  S,  8c  r  radium  correfpondentem,  quascunque  fit  Cur¬ 
va  cujus  iEquatio  inveftigatur,  erit  JEquatio  Curva?  BL,  ]  ::an :  r*\ 

iEquatio  vero  Curva?  DP,  *  ;  j  ::  <z7+J ;  r“  Angulus  autem  PSp  erit 

ad 
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Ty  y%  /  o  jl  ryL  .1  ^  u  - 

ad  Angnlum  L  SI  ut fa  ad  ^  five  ut  ^pad  vel  ("fi  SP  dicat ur  #,  8c 


5 1 


Pn  ,  L  o 


SL,  r)  ut^-ad  *y,  hoc  eft,  (ob  *  =  ~pr-)  ut 


ad 


five  ut  w-j-i 


cr  y  ~~  r 

ad  t.  Hinc  BSP  eft  ad  BSL  ut  7/  +  1  ad  i  *,  unde  facilius  abfque  Tan- 
gentium  ope  duci  poteft  Curva  BP.  Si  fumatur  angulus  BSP  ad  BSL 
in  ratione  w-j" 1  ad  i,  8c  in  SP  demit tatur  perpendicularis  ex  L,  erit  oc- 
curfus  perpendiculi  cum  S P,  in  Curva  BP  prius  Tangentium  ope  def- 
cripta. 

§  3.  Oftendimus  quo  padto  ex  una  feries  Curvarmti  infinita  deduci- 
tur  *,  quo  vero  padto  fingularum  longitudines  ex  illius  8c  unius  aiterius 
longitudinibus  datis  innotefcant  pergo  demonftrare.  Cum  angulus  SPp 
—  S LI,  atque  LSI  fit  ad  PSp  ut  1  ad  ?z+ 1,  erit  LI  ad  Pp  ut  ad  »-f- 1 
tfP5  five  (ob  SL  :  £P ::  LI :  lo)  ut  LI  ai  n  fl to,  ac  proinde  Pp  =  n  -f- 1 

Jo;  fed  lo  —  ln  —  a?/  Zw  —  L  N-\*  Nn7  ergo  Bp  z=z  w-|~  u*  /  w  —  XJV" 

3plv7/.  Sed  Im  —  L  N  eft  momentum  redta?  L  N  normalis  in  SL,Bp 
momentum  Curva*  B  P,  Sc  Nn  momentum  Curva?  BN:  Cumque  p  P, 
BN,  BL  fimul  evanefcant  in  B,  erunt  in  ratione  momentorum,  adeo- 

que  BP  =n- 1  x  BN-\-  vel  —  L  N  Unde  Curva  B P  eft  ad  fumraam 
vel  differentiam  Curva  penultimae  in  Serie  ejufque  Tangentis  ab  inter¬ 
media  intercepts,  ut  #  + 1  ad  1  •,  five,  fi  m  fit  Index  squationis  Curvs  B  P 

(quoniam  ?n  =  7['^.~j)  ut  1  ad  1 — m • 

Hinc  imo  in  ferie  Curvarum  infinita  fupra  defcripta,  fi  dentur  Longi¬ 
tudines  duarum.  proximarum,  dabuntur  longitudines  omnium  *,  quippe 
men  fur  a  cujufvis  pendet  a  menfura  penultims  Temper  in  ferie,  Sc  proinde 
unum  par  omnibus  menfurandis  fufficiet :  Si  una  Curva  fit  red! is  com- 
menfurabilis  vel  incommenfurabilis,  erit  integrs  feriei  pars  dimidia  re- 
dtis  commenfurabilis  vel  incommenfurabilis.  Hinc  2d\  Licet  Curvs  BP 
8c  BN  effent  redtis  incommenfurabiles,  differentia  tamen  Curva?  BP aff 
%  +  i  Curvs  B  N  effet  squalis  affignabili  reels.  3 ti0.  Si  Curva  tranfit 

B  NS 

per  S,  redta  L N evanefeente  in  S,  erit  BPS  = 

§4.  Curvarum  de  quibus  egimus,  quarum  nimirum  s  :  yy.  an :  rn7 
maxime  infignis  eft  Circulus,  exiftente  5  in  circumferentia,  cujus  squa- 
tio  eft  ;  : )  : :  a  :  r,  ut  ex  fimilitudine  triangulorum .  Lol,  BLS  manife- 

ftum  eft,  adeoque  n  =  i  ,  8c  proinde  m  =  ~  &  a5^Lia^°  ^urv32 

jSP  erit  1  \y  :  \  cr  \  qus  ipfa  eft  squatio  Epicycloidis  revolutione  Cir- 
culi  fuper  bafim  fibi  squalem  r  evolvent  is  defer  ip  ti,  ad  pundlum  ubi 
pundtum  deferibens  tangit  bafim,  qus  Dr°  Pafchal  dicitur  la  Limayn  de 
M .  Roberval ,  quamque  M.  De  la  Hire  confiderat  ut  Conchoidem  Bafis 
Circularis,  in  Adtis  Academics  Parifienfis  Anni  1708.  Perpendiculares 
omnes .LiV,  In  concurrunt  inpundto  B7  adeoque  5^=  0  ;  unde  B P  == 
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,  The  Conjlruclion  'of  :  Curves'. 

B  N-\-NL  _  .  [  rj  v  -  * 

— JZZ^T~  ~  2  BL:  Huic  Curva  tota  BPS  —  2BS,  ac  longitado  Epl- 

cycloidis  femper  dupla  eft  chord*  arcus  in  circulo  correfpondentis.  2*.  Ex: 
Epicy chide  defcribatur  Curva  .BnS,  eadem  ratione  qua  Epicycloidem  ex 

Circulo  defcripfimus :  In  hoc  cafu  n  —  4-,  8c  in  —  - - 4 - z  nr 

L  0  jl  — J-<  j;  JL  -4—  t  — ’ 

proinde  a?quatio  Curve?  BnS  e rit  s  :  'y  ::  cfi :  /r 

bl+lp  ^ 

—  fi)L-|-LP  —  Sc  proinde  jBfl  eft  fefquiplus 


Longitudo  Curva?  erit 


•vi 


•fummae  Arcus  circularis  ejufque  Sinus  redi.  Quod  ft  fumatur  CD  =  B  D 
Sc  radio  SD  centro  £  defcribatur  Circulus  occurrens  red;?  SP  in  H  Sc  i it 
HK  perpendicular^  in  BS^  quoniam  BHz=:\.BLy  erit  B  n=D H4-HK. 
Hinc  arcus. Bn  neque  funt  redis  neque  arcubus  circularibus  commenfu- 
rabiles,  differentia  tamen  arcuum  Pn  &  D  H  eft  reda  HK.  In  pundo 
S  evanefcit  £  G  adeoque  B  n  S=z  4  BL  S,  unde  tota  Curva  eft  fefcupla 
lemicirculi.  Nulla  vero  pars  hnjus  Curva?  affignabilis  commenfurari  po- 
teft  toti,  nec  integia  Curva  in  data  quavis  ratione  fecabilis  eft  it?  ut 
portiones  rationem  affignabilem  habeant  ad  fe  mutuo  aut  ad  totam.  *  Si 
hxc  curva. m  data  aliqua  ratione  Geometrice  fecari  poftet,  conftaret  Qua¬ 
drat  ura  Circuli,  nam  ft  e.  gr.  effet  B  n  ad  B ns  ut  i  ad  m,  Sc  BL  ad  BLS 

ut  i  ad  >/,  effet  *=  1  BL+LG,  unde  ef- 

«  L  T,  r  W2  L  G  'll  111 

fet  I>  Sc  BLS  =  —LG.  3 '"Ex  B  nS  conftruatur  explff 


n — m 


11 


m 


cata  methodo  Curva  B  R,  8c  quoniam  n  =  *  erit  m  = — - _ _  nfnnp 

V  -j-  I  * — ’  T> 

a^ua^wCuivsE  BR  erit  /  :  }.:•  s  r*  Hinc  longitudo  Curv*  fiet  < 
aUL+Pn,  totalis  vero  Longitudo  Curv*  BRS  =  4  diametri  S2?.  Si 
harum  Curvarum  Conftruaiones  rontinuentur,  prodibit  hujufmodi  feries 
jEquationum  qua. facile  producitur  ad  libitum. 

JEquatio  Circuli 


I .  S  y 

Epicycloidis  2.  /  :  j, 

Secundi  3.  ;  -  * 

Tertii  4.  ; 

Cujufvis  71.  i 
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y 
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a 


a 


a 


a 


a 


rx 
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:  r\  &c. 


Obfervare  licet  in  genere,  omnes  quarum  Indicum  denominators  funt 
Numen  pares,  perfects  rechficationis  effe  capaces  •  cumque  qusvis  lit 
ad  penultimam  ut  r  ad  i  perpendenti  mamfeftum  erit  Curvxe  cu- 

1  —  2  m  f  I — 4  ?7 1  i  —  6  m  nr, 

'37»X  I—-  57;;  x  1 — 7  771’  ^  C’  X 

conti- 


5 

jufvis  longitudinem  fore  =  ~ 
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continuando  feriem  donee  ad  nihilum  reducatur  Fradio.  Quod  fi  Indicis 
denominator  fit  Numerus  impar,  Curra  erunt  perfects  redtificationis  in- 
capaces,  8c{  earum  arcus  quicunque  erunt  fibi  mutuo,  ipfis  totis,  redis 
quibufvis  &  arcubUs  Circular ibus  incommenfurabiles ;  exprimi  vero  pof- 
funt  omnes  arcubus  circularibus  8c  redis :  At  Curvse  cujufvis  totalis  Lon- 

gitudo  erit  ad  Semicirculum  ut  ~  x  7 — 7-77  x  7 — &c.  ad  unita- 

tem.  Denique  fi  Areola  a  Corpore  in  harum  quavis  revolvente  fumatur 
conftans,  hoceftfir}r=i,  fubtenfa  anguli  contadus,  cui  Temper  (ob 
datum  data  area  tempus)  proportionate  eft  Vh  Centripeta  tendens  ad  S9 
erit  reciproce  ut  poteftas  diftantia*  cujus  Index  eft  2  m  +  3  *,  atque  hoc 
eft  non  conteiimendum  harum  Curvarum  privilegium,  quod  in  iis  om¬ 
nibus  Yis  centripeta  tendens  ad  S  fit  ut  aliqua  reciproca  diftantise  digni- 
tas,  qua  fimpliciflima  eft,  8c  utilillima,  in  Nature  indagine,  Yirium 
Centripetarum  lex.  '  * 

§  5.  Curvarum  quarum  i  : )  ::  an :  rn  proxime  confideranda  venit  (qua* 

Curva  quidem  improprie  dicitur)  ipfa  Linea  reda,  exiftente  S  extra  re¬ 
dam.  In  hac  linea,  ob  fimilia  triangula  Ppw,  PBS  erit  (fi  BS=a  8c 
SP—  r)  s  :  y  ::  r  :  a.  Ex  linea  reda  methodo  direda  nihil  nifi  pundum  Fig.  11. 
B  conftrui  poteft,  Methodo  vero  inverfa,  perpendicularium  nimirum  FX, 
pi  concurfu,  conftrui  poteft  Curva,  cujus  Index  (fi  m  fit  Index  Curvse 

BP)  sequalis  erit  *  nam  fi  Index  Curvze  BL  fit  n,  erit  m=: 


71 


m 


1  erit  n  = 


ac  proinde  Unde  in  hoc  cafu,  cumwr- 

—  1  .  -  i 

,  8c  sequatio  Curra  BL  erit  j  :  )  ::  r2  :  a2,  qua*  ^quatio  eft  Parabola 

ad  Focum.  Ex  hac  conftrue  aliain,  conftituendo  angulum  LS  N=LS  B 
8c  erigendo  LN  normalem  in  SL  occurrentem  ipfi  SN  in  N.  Quoniam 

8c  sequatio  Curvse  /  :  }  ; ;  rT  :  aT  8c  B  P  = 


— 1  .  .  — 1 

vero  m  zzz  —r—  erit  n  ==  — 

2  3 


— =  f  BN — tN,  ergo  BNc=z2BP^LN\  proinde  h&c  Cur¬ 
va  eft  redificabilis.  Si  Series  continuetur,  prodibunt  ut  prius  sequatio- 
nes  in  hoc  ordine. 


iEquatio  Redae 

Parabolae 

Secundse 

Tertise 

Cujufvis 


j  •  y 

•  • 

s  i  y 

•  • 
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The  ConJlruBion  of  Curves.  Part  I» 

In  hac  Serie  prims  funt  Reda  &  Parabola,  unde  patet  dimidiam  hu- 
jus  fimiliter  ac  prioris  Seriei  effe  redis  menfurabilem  :  alia  vero  dimi- 
dia  pars  in  redis  &  arcubus  Parabolicis  exhiberi  poteft,  Iri  hi's  omnibus 
Vis  centripeta  ad  S  eft  reciproce  ut  poteftas  diftantia?  cujus  Index  3— 2m, 
ac  proinde  Temper  inter  duplicatam  &  triplicatam  rationem  diftantis  re- 
ciproce* 

tf  6*  JEquatio  Hyperbolas  aquilateras  ad  centrum  eft  ; :}  : ;  r1 :  a%  ex 
qua  deducitur  methodo  diredta  Series  hujufmodi,  1  ^ 

'  J  •  #>*■  » V  f  v  s  ( -v  ,  l  ....  r  , „  ... 

'  '  .  :  #  '  "l  ’**  1  3 

1 .  i  :  )  rz  :  az  ’ „ 

2 .  i  :  )  ::  a1  : 


tiit  J  * 


4.  s  :  ^  : :  a5  :  r5 

•  ...  2.  ■  *  2 


5?.  ;  :  ^  :: 


Ex  his  Curva?,  quarum  Indicum  denominatores  funt  in  progreflione 
—  1,  3,  7,  11,  &c.  exhiberi  poflunt  in  redis  &  arcubus  :Hyperbolicis  y 
reliqua?  vero  in  redis  &  arcubus  Curva;,  cujus  squatio  ad  axein  SB  (i lx 

fit  abfcifld, 1 y  vero  Ordinata)  eft  xx-\~yy*=  xz  —  a*  y-,  qusque  conftru- 
itur  bifecando  angulum  BSL  &  fumendo  SN  mediam  proportionalem 
inter  SB  &  SL.  *'  ••'"-•••  ».  .  — 1 

Curva:  qua;  ex  Hyperbola  methodo  inverfa  conftrui  poflunt  progrediun- 
tur  in  hac  Serie,  -  --V-  -  . 


Hyperbola  i .  r1  •.  a* 

r,  2  2 

/  2.  's  x\  r'  :  'a*' 

•  2  * 

3«  J :  y  ::  rT  :  a5,  &c. 

Ubi  Curva®  quarum  Indicum  denominatores  funt  in  progreflione  i,  5*, 
&c.  exprimi  poflunt  in  redtis  8c  arcubus  Hyperbolicis  *  reliqua*  vero 
in  redtis  8c  arcubus  Curvse  modo  explicate.  . 

Si  alias  Curva?  defiderentur  qua?  alias  exhiberent  Series,  id  facillime 
fieri  poteft  ope  vel  Circuli  vel  Redta? :  quippe  ex  earum  aliqua  omnes,  ill 
quibus  ;  :  y  :  ;  a*  :  r\  conftrui  poflunt  j  fumendo,  fi  ope  Circuli  Problema 

fit  folvendum,  BS  R  ad  BSL  ut  1  -ad  nr  8c  SN  in  ipfa  SR  =  0™  x 

1  (x  *  *  t  *  *■  ■  -  i  1  ■  - 

&P  quippe  Curvas  per  omnia  pun&a  JVdudtesequatio  erit  i  :  y ::  an:r\ 
Similiter  ope  Redt&  conftrui  poflunt  quarum  a?quatio  eft  /  : }  *.*.  •  an» 

I)uas  exhibuimus  Series  infinites  Curvarum  redtis  commenfurabilium^. 
aliam  arcubus  circularibus,  aliam  Parabolicis,  aliam  Hyperbolicis  una 
cum  redtis  menfurabiles  demonftravimiis  ^  ex  vero  ad  redtarum  menfu^ 
«am  arte  fola  infinita  reduci  pofle  videntur,  ficut  aquatione  fola  infinita 
in  redtis  exprimuntur. 


IX.  Inter 


Chap.  I.  l)efcription  of  Curves'.  3  ^ 

IX.  Inter  iniiumera  fublimiaque  Magm  Newtoni  invents,  quit  us  Geo*  f°  deflhe  aU 
inetria  ampliffime  ditata  in  immenfam  excrevit  luculentiffims  Cognitio- 
nis  molem,  Conftrudtionem  exhibuit  Curvarum  Mechanicam,  poft  Enu-  with the  he/p 
merationem  Linearum  Tertii  Ordinis,  ad  finem  Optica  edit  am,  arduo  **9  of  Angies 
fummi  Yiri  ingenio  dignam  $  qua  fimpliciorem  8c  fimul  adeo  Univetfa-  ****  ^ 
lem  aliam  exhibuit  Nemo.  Methodum  vero  fuam  ad  Curvas  Tertii  Or-  fame!  n.  359. 
dinis  puiiao  duplice  carentes,  aut  eas  altioris  Ordinis  pundto  multiplice  p-  939. 
deftitutas,  non  extendit  *,  earumque  defcriptionemProblematibus  Geome- 
trice  difficilioribus  annumerandam  pronuntiat.  Atque  hinc  in  fpem  ve- 
nio  Methodum  fequentem,  qua  Curvs. Geometries  cujufcunque  Ordinis, 
licet  pundto  duplice  aut  multiplice  quovis  deftituts,  conflruuntur,  non 
fore  Geometris  ingratam. 

1.  Lines  primi  Ordinis  ipfs  fmit  Redts  *,  qus  in  uno  folo  pundto  fibi 
mutuo  occurrere  poffunt.  Lines  fecundi  Ordinis  funt  Sedtiones  Conics, 
qus  in  pluribns  pundtis  quam  duobus  a  recta  quavis  fecari  non  poffunt. 

Es  vero  omnes  fecundum  Lemma  21.  Lib.  I.  Princip.  D.  Newtoni  lie  con¬ 
firm  poffunt,  Circa  data  duo  pundta  C  8c  S  moveantur  Anguli  datifffCR,  %•  M* 
LSN$  ita  ut  Crurum  CM  SL  concurfus  femper  ducatur  per  redtam  in- 
definitam  pofitione  datam  AE  b  tunc  crurum  aliorum  CR  8c  SN  concur¬ 
fus  in  P  deferibet  Lineam  fecundi  Ordinis  feu  Sedtionem  Conicam. 

2.  Moveatur  ut  prius  Angulus  MCR  circa  datum  pundtum  C  ^  Angu-  *5* 
lus  vero  datus  L  N ^  femper  percurrat  Angular!  fuo  pundto  iVredtam  da¬ 
tam  A  D,  ita  ut  crus  N£j^  femper  tranfeat  per  datum  pundtum  S.  1.  Si 
conciif fu§ ' crurum  CR  8c  S N,  turn  pundtum  ^  ducatur  per  redtam  infini- 

tam  ABi  concurfus  crurum  CM  8c  NL  deferibet  Curvam  lineam  Tertii 
Ordinis  pundtum  duplex  habentem  in  C.  2.  Reliquis  manentibus,  fi  cru¬ 
rum  CM  Sc  NL  concurfus  ducatur  per  redtam  indefinitam  A  B:  concur¬ 
fus  crurum  CR  8c  S  N  in  P  deferibet  Curvam  Tertii  Ordinis  pundtum  du¬ 
plex  h  about  em  in  jS1. 

Exemplum-Cafus  1.  Sint  anguli  M CR,  L  NS  redti,  8c  AE,  D  B,  CS  . 
parallels  ^  tint  quoque  S A  8c  S  D  normales  refpedtive  in  redtas  AE8c  Fig  1  '* 
DB  fitque  SD- 2SA.  Hifce  pofitis,  fi  SD  lit  minor  redta  CS,  Curva 
fecundum  regulam  Cafus  primi  deferipta,  erit  Parabola  Nodata  cum  O- 
vali,  Speciei  68i>&  Curvarum  D.  Newtoni :  Quod  fi  SD  =  CS,  Ovalis  e- 
vanefeit  8c  nodus  evadit  Cufpis,  atque  Curva  deferipta  erit  Parabola  Nei- 
liana  fell  femidubica^  Si  vero  fit  SD  major  quam  CS,  erit  Curva  Parabola  N 
pundtat'a  Campaniformis  Speciei  6yna. 

3.  Moveantur  Anguli  dati  RMT ,  K  NLr  ita  ut  pundta  M  Sc  N per- 
currant  redtas  indefinitas  BM ,  DA^ refpedtive*,  8c  crura  RM,  KN  fem-  %.  iS. 
per  tranfeant  per  data  pundta  C  Sc  S.  Si  primo  Crurum  MT  8c  NL  con¬ 
cur  fus  .Q  ducatur  per  redtam  indefinitam  A  ^  tunc  concurfus  crurum 

MR  8c  AIR  in  P  deferibet  lineam  Quart!  Ordinis  pundta  duo  duplicia  ha¬ 
bentem,  alterurii  in  C,  alterum  vero  in  S.  Sed  fecundo  fi  crurum  MR  Sc  x9* 

AT K  concurfus'  ducatur  per  redtam  indefinitam  A  tunc  concurfus  cm- 

E  2  ruin 
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rum  MT  8c  NL  defcribet  Lineam  Quarti  Ordinis  pundto  duplice  caren- 
tem. 

4.  Quod  fi  in  primo  cafu  hujus  Conftrudtionis  redta?  CMRy  S NK ,  u- 

Fig,  1 8.  na  coincidant  cum  CS  ;  tunc  pundta  C  8c  S  evadunt  fimplicia,  8c  Curva  e- 

rit  Tertii  Ordinis  abfque  pundto  duplice.  Exempting  Sint  redtae  BMy 
AQjDN,  fibi  mutuo  parallels  atque  omnes  perpendiculares  in  CS.  Sint 
quoque  Anguli  RMT. \  KNL  redti,  Sc  fi  fecundum  regulam  primi  Cafus 

10-  defcribatur  Curva,  Crura  CMR ,  SNK una  coincident  cum  CS\  8c  hac 
conftrudtione  defcribi  poflunt  Curva?  D.Newtoni  iq,  ii,  20,  21,  40,  fe¬ 
cundum  varias  pofitiones  pundtorum  C  8c  S  refpedtu  trium  redtarum  B  M9 
A^L,  DNy  Omnes  vero  hx  Species  pundto  duplice  carent. 

5.  Lines  vero  Quarti  Ordinis  qua?  pundtum  triplex  habent  iic  confirm 
^  poflunt.  Sint  tres  redta?  AQyBNy  DM  pofitione  data? ^  fint  etiam  An¬ 
guli  <^CT,  SNM  8c  NML  dati  8c  invariabiles  ^  percurrant  pundta  N  Sc 

£I*  M  redtas  BN  8c  D  My  ita  ut  crus  iV^femper  tranfeat  per  datum  pun¬ 

dtum  S:  Revolvatur  QCT circa  C  ita  ut  concurfus  crurum  CA,  5  N per- 
currat  tertiam  redtam  A tunc  concurfus  crurum  CT,  ML  defcribet 
Lineam  Quarti  ordinis  pundtum  triplex  habentem  in  C. 

6.  Oftendi  quo  padto  Lines  Quarti  Ordinis  defcribi  poflunt,  qua? 
pundtum  triplex  habent  aut  duo  duplicia  *,  Alia?  qua?  unicum  habent 
pundtum  duplex  flc  commode  defcribuntur.  Sint  tres  redta?  ut  prius  po- 

22»  fitione  data?,  A^  B  N, '  D  My  dentur  etiam  Anguli  S  N A,  S MLy  RCT-y 
flat  pundta  Ny  M  8c  S  femper  in  eadem  redta  linea  ^  Moveantur  pundta 
N 8c  M ut  prius  per  redtas  B Nr  D  Si  concurfus  crurum  CA,  NK  du- 
c^tur  per  redtam  indefinitam  A^y  tunc  concurfus  crurum  CT,  M  L  def¬ 
cribet  Lineam  Quarti  Ordinis  habentem  pundtum  duplex  unicum  in  C. 
Ha?  vero  dua?  ultima?  Propofltiones  novas  Methodus  fuppeditant  lineas 
Tertii  Ordinis  defcribendi,  turn  qua?  pundta  duplicia  habent,  turn  qus  iis 
deftituuntur  ^  Ex  vero  in  brevi  hoc  Methodus  hoftra?  fpecimine  funt  0- 
mittends. 

7.  Maneant  Anguli  atque  redta?  ut  in  Prop.  III.  Concurfus  vero 
#£•  *3.  nunc  redtarum  MT, \  NK  ducatur  per  indefinitam  redtam  A ^  8c  Con¬ 
curfus  crurum  MR  8c  NL  defcribet  Lineam  Quinti  Ordinis  pundtum 
qnadruplex  habentem  in  S,  Habeo  etiam  alias  Methodus  curvas  defcri¬ 
bendi  Quinti  Ordinis,  qua?  pundtum  habent  triplex,  duplex,  aut  duo  du¬ 
plicia,  vel  nulla  nifl  pundta  fimplicia  *,  fed  hsc  fufficiant  ad  fimplicita- 
tem^  8c  univerfalitatem  Methodus  demonftrandam.  Notandum  vero  in 
fpecialibus  fimplicioribus  Angulorum 8c  Redtarum  circumfiantiis,  Lineam 
aliquando  migrare  inCurvam  ordinis  inferioris  quam  in  Prop,  explica  tur^ 
Imo  Unguis  Propofltiones  Methodus  fuppeditant  particulates,  curvas  alri 
qnas  ordinis  cujufcunque  inferioris  defcribendi. 

8.  Propojitio  Generalis.  Sumantur  ad  libitum  Redts  in  eodem  piano 
ubicunque  pofita?,  quarum  fit  humerus  (n)  ut  BNy  ERy  FT.  Sumantur 

24t  etlam  libitum  alia  redta?  ut  D  My  Q  X,  8c  HK  &c.  quarum  fit  nume- 
rus  ( m).  Sint  Anguli  CNRy  NRT, \  RTgy  &c.  atque  anguli  SMLy 
MLKj  LK<^7  &c .  invariati,  dum  pundta  angularia  NyRyTyMyLyKy 

per- 
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percurrant  redtas  indefinitas  B N,  ER ,  FT,  DM ,  GL,  H 1C*,  Ducatur 
concurfus  crurum  T Q8c  iC^per  redtam  indefinitam  AQj,  Invenire  or- 
dinem  curva?  quam  concurfus  cruris  SM  cum  aliqua  rectarum  CN. ,  NR, 

FT,  T^  Gfc.  ex.g^.cum  FT,  perpetuo  tanget. 

In  Sene  redtarum  CiV,  JVF,  FT,  Tj£,  dS>V.  denotet  s  numerum  redta? 

FT,  cujus  concurfu  cum  SiH  Curva  eft:  defcribenda,  a  CiVinclufive-,  qui 
in  hoc  cafu  eft  ternarius :  erit  Curva  ordinis  quern  exprimit  numerus 
sm-\*s-\-m-\- 1  ^  unde  in  Cafu  quern  Figura  defignat,  cum  s=zm  =  ?i  =  l, 
erit  Curva  ordinis  i tta. 

In  his  defcriptionibus  Redtas  folummodo  atque  Angulos  dari  poftula-- 
vimus  :  Sed  facilius  fa?pe  ftmpliciorum  Curvarum  ope  complexiores  def- 
cribuntur  ^  atque  Propofttiones  his  non  minus  Univerfales  huic  perti¬ 
nent  es  inveftigavi  :  Eas  vero  cum  harum  demonftrationibus  utpote  pro-- 
lixis  impraefentiarum  omitto-,  eafdem  poftea  publici.  juris  fadturus. 

X.  I.  Invenire  Curvam  quam  Corpus  defcendens  brevijjmo  tempore  defcribe-  f(jJjCke(iDe[ceI$y , 
ret  \  urgeyiteVi  Centripeta  ad  datum  p  mi  Bum  tendente ,  qua  crefcat  yel  by  Mr.  Ma- 
decrefcat  juxta  quamvis  Potentiam  diftantia  a  Centro  *  dato  nempe  zwo  chm^».  35$*'. 
Curva  pnnfio  G?  altitudine  in  principio  Cafits .  .  ^ 

Sit  centrum  Yirium  C,  quo  centro  ad  diftantiam  CB& qualem  altitu-- 
dini  unde  Corpus  cafurum  eft,  defcribatur  Circulus  FFG,  8c  fiat 
angulus  BCG  redtus.  Ponatur  A  pundtum  Curva*  infimum,  ubi  axi  ^ 

CB  occurrit  ad  datam  diftantiam  CA.  Oportet  invenire  pundtum  ^ 
ubi  Curva  celerrimi  defcenfus  EjffA  occurrit  circulo  QF0  ad 
datam  aliam  diftantiam  CF.  Problems,  hoc  duos  habet  Cafus,  quo¬ 
rum  alter  pendet  ab  Hyperbola  8c  Circulo,  alter  ab  Ellipft  Sc  Circulo.  . 

Caf.  1.  Si  fuerit  Vis  centripeta  reciproce  ut  diftantia  a  Centro.  Sit 
KLM  Hyperbola  qusevis  redtangula  centro  C  Sc  Afymptoto  CB  defcrip- 
ta,  qua  occurrat  normalibus  B  F,  A  M,  fuper  ipfam  B  C  ad  pundta  B,  A 
eredtis,  in  K  8c  M\  ordinatce  vero  cuilibet  intermedia  FL  ad  pundtum  F 
eredte,  in  L,  Fiat  CD  ad  CG ut  </AFLM  ad  ^/ABKM,  Sc  fit  DH 
normalis  fuper  CG:  dein  capiatur  Sedtor  RCB  ad  Aream  HDCB  ut  da¬ 
ta  Area  Hyperbolica  ABKM ad  datum  Redtangulum  CA  x  AM.  Turn 
redta  FC  occurret  circulo  F^  in  pundto  J>,  quod  quidem  eft  ad  Curvam  1 
celerrimi  defcenfus  E  A.  _  ' 

Habebitur  autem  pundtum  F,  a  quo  inciperet  Corporis  cafus,  capiendo 
Sedtorem  BCE  ad  Aream  Quadrantis  FCG,  in  eadem  ratione  Area?  Hy-  - 
perbolica?  ABKm  ad  redtangulum  fub  C A  Sc  AM  contentum. 

Cor  oil.  Hinc  ft  redta  FC,  circa  centrum  C  revoluta,  faciat  bedtores  ■; 

RCB  proportionales  Areis  HDCB ,  in  quibus  quadrata  Raftum  L D  fu- 
muntur  in  progreifione  Arithmetical  turn  redtae  CF  interfecabunt  Cur-  - 
vam  EQA  ad  diftantias  a  centro  C^,  quae decrefcant  in  progreffione 
Geometnca.  ^ 

Caf  2.  Si  vero  Vis  centripeta  fuerit  reciproce  ut  alia  qpsvis  Poteftas 
diftantia  a  centro  ^  ftt  n-\- 1  Index  iftius  Poteftatis  fubi  n  poteft  effeNu*. -  Fig . 
merus  quilibet  integer  vel  fradtus,  affirmativus  vel  negativus)  fttque 
H=  CB  altitudo  maxima  Curvae  quaefttse  Eg^/f  h—  C  A  altitudo  mini¬ 
ma  ejufdem.  Sc  A  =  CF  altitudo  alia  qusvis  intermedia, .  . 
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In  redta  CG  capiatur  CD  ad  CB  ut  ^  /in  ad  ^/H",  atque  etiam  CH  ad 

CD  ut  ^  A"  —  hn  ad  v/H1'  —  b\  Centro  C,  femiaxibus  CD ,  _Cf>,  def- 
cribatur  Ellipfis  BLD,  cui  occurrat  ordinatim  applicata  .HX  in  puncto 
L-,  &  ducatur  recta  LK,  quae  Ellipfin  tangat  in  L,  Sc.  Mi  minori  CD 
produdto  conveniat  in  K:  dein  Tangenti  KL  parallela  ducatur  NM,  cir- 
culum  BE  MG  tangens  in  M  8c  ipfi  CD  occurrens  in  N.  Deniqne  capia¬ 
tur  Sedtor  RCB,  qui  fit  ad  Aream  NMBLKN,  inter  Circulum  Sc  Ellip¬ 
fin  8c  utriufque  Tangentes  rectamque  NK  comprehenfam,  in  ratione 
Numeri  binarii  ad  Numerum  n.  Turn  recta  RC  interfecabit  Circulum 
F®  in  puncto  quod  erit  ad  Curvam  celerrimi  Defcenfus  EQA. 

*Quod  fi  fiat  Sector  BCE  ad  aream  BDG,  inter  Ellipfeos  Sc  Circuli 
Quadrantes  interceptam,  in  ratione  dicta  Binarii  ad  Numerum  n,  coeun- 
tibus  fcilicet  pundtis  L,D  Sc  M,G,  (ob  An  =  Hn)  erit  pundtum  E  unde 
inchoaretur  Cafus  Corporis  breviifimo  tempore  defcendentis  ad  A,  def- 
cenfuque  fuo  Curvam  EgrA  defcribentis,  quam  tangit  recta  CE  in  E, 
quamque  ad  angulos  redtos  fecat  CB  in  A. 

Harum  Conftrudtionum  Demonftrationes  _  e  _  Celeberrimi  D-  Newtoni 
Qita&raturis,  ejufdemque  Fhilof.  Nat.  Principiis  (Prop.  XXXIX.  Sc  fe- 
quentibus  aliquibus)  petit*,  alia  data  occafione  oftendentur,  Problema 
autem  eft  alterius  generis,  Deferibere  Curvas  per  quas  Corpora,  de  pun¬ 
cto  fummo  F,  feu  principio  cafus,  demiffa,  celerrimo  defcenfu  ad  inferip- 
ra  data  pundta  urgente  qualibet  Vi  centripeta,  ferrentur-,  cujus  qui- 
dem  folutio  in  poteftate  eft.  In  prafentia  fufficiat  generalem  hujufmodi 
Curvarum  tradidiffe  Ideam,  earumque  ad  Circuli  Sc  Hyperbolae  Quadra¬ 
tures  relationes  indicaffe,  abfque  quibus  eafdem  Geometrice  conftruere 
haud  adeo  proclive  eft. 

The  fame,  h  i.  Problema.  Invenire  Lineam  Celerrimi  Defcenfus. 

Mr.  Craig,  n.  gint  B  C,  C D  du as  particulae  infinite  parvas  in  curva  qu*fita.  Jam  Cur- 
va  ilia  debet  effe  talis  ut  tranfitus  a  B  ad  D  poll  cafum  ab  horizontal  A  ff 
‘fiat  in  tempore  minimo  j  qusrendum  itaque  eft  in  linea  RS  (ita  ad 
A g)  parallela  ut  differentiae  ordinatarum  GC,  DE  fint  aequales)  tale 
pundtum  C  ut  hoc  contingat.  _ 

Tam  velocitas'  ejus  in  pundto  C  eft  reLC  Sc  velocitas  in  pundto  D  eft 

BC  '  CD 

\/£tP  '■>  Ergo  ~/LCe^  tempus  defcenfus  per  BC,  Sc  etiam  —  eft 

tempus  defcenfus  per  CD  (per  Prop.  liv.  pag.  158.  Neivtoni)  Ergo  pundtum 

C  CD 

C debet  effe  tale  ut  ~  minimo.  Supponendo  B  Sc  D  effe 

fixa,  fint  conftantes  G  C=  D  E  =  m,  LC  —  fr,  ,S£D  —  p ;  indetermina- 

M/lT'-'r-  >  ^ .  . 

11  du  +  —  'd~_  =  o.  fed  d  u  =  —  d %  (quia  n  +  *  =  conftanti) 


»<S8.  p.  75  c. 


Vig.  17- 


tae  B  G  =  it,  C  E  =  %  ^  unde 


minimo 


Ergo 


b  2  P  2 


Ergo 
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% 


unde  patet  — — -  =  conftanti =  fit 


Erso  —  _  _ _ 

b  T  +/  p  t  y/  m%  -j-^3  -  r 

jam  Abfcifla  AL  —  x,  ordinata  L  C  =  y  •,  adeoque  BG  =  d  x,  G  C  = 

d  x  i 


BC—^^^+^/fitque^lineaquasvis  conftans.  Erit 


y  *  \/  dx1~\~dy 


-  -  '•IWrWMBWW'lWai  «  %  T  I  > 

unde  dxy/a  =  y/ji  y/i;**  jt  ^ed  in  omni  Curva  d*  eft  ad 
y' dlFTTJ1  ut  Subtangens  ad  Tangentem:  Ergo  talis  eft  Natura  Curvce 
qusfits,  ut  ejus  Subtangens  fit  ad  Tangentem  ut  ^  a  ad  </y.  Quam  uti- 
que  Cycloidis  proprietatem  efte  fciunt  omnes,  quibus  notum  eft  Tan¬ 
gentem  Cycloidis  efte  parallelam  Chords  arcus  contermini  inCirculo  ge- 
nitore,  cujus  Diameter  eft  a,  Sc  cujus  vertex  deorfum  fpedat. 


XI.  Lemma .  Invenire  rationem  inter  refiftentiam,  quam  patitur  / 
Triangulum  redangulum  AlG ,  &  refiftentiam  quam  patitur  redan  gu-  the  f am"* 
ltim  circumfcriptum  A  IGg,  dum  utrumque  in  fluido  movetur  juxta  dire-  ibid,* 
dionem  Lines  I  A,  ab  I  verfus  X. 

A  pundo  quovis  B  ducatur  BC  normalis  ad  AG  ^  Sc  Bb  parallela  ad 

C  M2 

A  T,  item  BM  normalis  ad  AL  Turn  in  bB  capiantur  bH=  Sc  bE  Fi 

=zBC •,  Sc  per  punda  H,  E  ducantur  reds  HA,  EA ,  qus  produds  fe- 
cent  G  g  in  K  Sc  F :  Dico  Refiftentiam  Trianguli  AlG  efte  ad  refiften¬ 
tiam  Redanguli  A  IGg  ut  Area  trianguli  A  KG,  ad  Aream  Trianguli 
AEG .  Imo  Sc  refiftentiam  in  partem  quamlibet  lines  AG  ad  refiften¬ 
tiam  in  partem  correfpondentem  lines  Ag,exem.  gra.  in  AB  8c  A  b  ut 
Area  AHB  ad  Aream  A EB.  Demonftratio  pendet  a  Theoremate  ge- 
nerali,  quod  facillime  deduxi  ex  Prop.  xxxv.  Newtoni ,  p.  324. 

Coroll.  1.  Sint  jam  B  G,  bg  partes  infinite  parvs  linearum  AG,Ag , 

Sc  producatur  bB  ad  dico  refiftentiam  in  BG  (quam  yocejnus  e )  efte 
ad  refiftentiam  in  bg  (quam  vocemus  E )  ut  GL2  ad  GB2. 

Nam  e:E  ::  KHbg:FEbg ,  id  eft  e;E  ::  bg<bH\bg%bE  (per  Lemma 

CM2  '  ' vi  * 

prscedensj  Ergo  e\E  ::  bH:bE ,  id  eft  e:E: •  BC  (per  conftrudio- 


nem  fuperioris  Lemmatis )  Ergo  e:E. : :  C  Al 2 :  L  Cs.  Sed  CAL  :  B  C2::G  L2 ; 
G L2.  fob  fimilia  Triangula  B NIC,  GLB)  Ergo  e\E  :iGL2:GB2. glE.JX 
Carol.  2.  Refiftentia  in  partem  infinite  parvam  G5  eft  squalis  Cubo 
lines  GL  divifo  per  Quadratum  lines  GB.  Nam  fi  omnes  partes  infi¬ 
nite  parvs  iri  linea  -^gut  bg  fupponantur  squales,  turn  Refiftentia  in 
bg  per  ipfam  bg  exprimi  poftit,  id  eft,  E~bgp  adeoque  E^=zGL< 
Ergo  per  Corollarium  primum  e\GL  ::  GL 2  ;  GB 2  5  unde  e  =c 


,  -v 

Corol.  3.  Sit  r  radius  Sc  c  circumferentia  cujufvis  circuli,  dico  refiften¬ 
tiam  in  conicam  fuperficiem  genitam  a  rotatione  lineols  GB  circa  A I 

efte squalem  produdo ex  in  Nam  refiftentia  in  Conicam 

illara 


« 
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illam  fuperficiem  eft  aequalis  omnibus  refifientiis  in  lineolam  GE,  id  eft 

omnibus  id  eft  sequalis  circumferentiae  circuli  cujus  radius  e?c  B Min  e 

multiplicatae  *,  id  eft,  refiftentia  in  Conicam  illam  fuperficiem  eft  squalis 

c*BM  ,  ^  7  .  v  c«BM  GLi  „  ^ 

•  xe*  adeoque  per  C or  oh  2,  ae.qualis  — 1  ■  *  7TW;  #•  e-  D* 


r  *  x  *  r  G  Bz 

Froblema  Invenire  Lineam  curvam  cujus  rotatione  producatur  So- 
$  lidum  rotundum,  quod  (dum  in  medio  fluido  fecundum  axis  fui  directio- 
liem  movetur)  minimam  patiatur  Refiftentiam. 

Sint  OG,GB  du£  particular  infinite  parvar  in  Curva  quanta,  qua  circa 
A<g  rotata  producat  Solidum  rotundum  minima®  Refiftentiae.  Ducan- 
tur  BM,  GP  normales  ad  AQ,  item  BL,  GNaAA^,8cON  ad  BM 

parallels.  Jam  refiftentia  in  fuperficiem  genitam  a  ro- 

cx  GPxOiV? 

tatione  lineolas  GB  circa  A 8c  — — qq- —  eft  refiftentia  in  fuperfi¬ 
ciem  genitam  fimiliter  ab  OG  per  Cor .  3.  Jam  utraque  hxc  Refiftentia 

^  ,  r  Tii  rr  -  •  r  *i  CxBMytGLl  ,  CxGPxO  N* 

ftmul  fumpta  debet  elie  minima  icil.  — — - 1 - rxQG* —  = 

minima;.  Adeoque  in  linea  RS  ita  ad  A  parallela  ut  0  JV^fit  =  GZ-, 
quarendum  eft  pundtum  G  ut  hoc  contingat  *  quod  fupponendo  pundta  0 
8c  B  effe  fixa  facile  invenietur  per  notilfimam  Maximorum  8c  Minimorum 

Methodum.  Calculum  profequendo  devenietur  tandem  ad  — — 

GFx  NG  BM%BL  n  .  r  r 

=  — jjlQl — 5  unde  patet  — TCG* —  —  conitanti  *,  fic  fi  abfciffa  ^ATvo- 

cetur  x,  8c  ordinata  BM,  y,  erit  BL  =  dx,  LG—dy  (quam  conftan- 
tem  in  toto  hoc  calculo  fuppofui)  adeoque  BGZ  =  dx1  -}- dy\  unde 
x  d  x 

dxdx^dy  dY1  ==  con^ant^?  Sit  a  linea  quadibet  conftans,  8c  proinde,  ut 

obfervetur  Lex  homogeneorum  erit  x^dJTy^  Tp- m  ab  IUuftrilT. 

Hofpitalio  8c  celeber.  Jo,  Bernouillio  inventum  eft. 

The  [am  iy  2*  *n  adjunfte  Figura  fit  C  Centrum  Circuli  Ofculantis  A  E  F,  qui 
m>-,$ acio.’n/  cum  Sedtione  Solidi  quasiiti  cujus  Axis  fit  ST  quam  intime  coincidat  in  A. 

337»  P*  /-•  £rjtqUe  Circuli  Radius  C  A  vel  u  =  ^ ;  quse  erat  Solutio 

r  r  s 

noftra,  in  Tradtatu  hac  de  re  Londini  impreffo. 

Fiat,  ut  prius,  AS  ad  Solidi  Axem  TS  perpendicularis  =  x$  cujus  fiat 
F/g.30.  Fluxio  invariatie  Magnitudinis  AB  ==  i  .*  Sitque  BE  ad  Axem  parallela 
=  r  *  Rurfufque  erigatur  EG  =  *  •,  Et  erit  GF  ad  Axem  parallela  =  y 

Erit  autem p  ad  t  utufeul^  _  £i  ad  ^  —  —  five ^  — 

X  tt  -  S  t  S  St 
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—  — ;  quod  squatitur  ipfi  n  feu  AD  ad  Axeitt  parallels, '  poflta  fcilicet 
CD  ad  eundem  Axem  perpendiculari :  qua?  CD  vocetur  m. 

Rurfus  erit  p  ad  s  ut  u  feu  4j~ — ^  ad  —  five  —  x 

tt  S  It  J  xx 

quod  equabitur  ipfi  m  feu  CD.  Cujus  Valorem  dedifle  otiofum  quidem 
hie  eft,  fed  iifum  habebit  in  fequentibus. 

Jam  vero  ex  Ofculantis  Circuli  AEF  Proprietate  habebitur,  produdis 
ipfts  B  A,  BE  ad  alteram  ufque  Circumferential  partem,  x  x  +  i  =  ) 
x  2  n  —  y. 

Rurfufque  ex  ejufdem  Circuli  Proprietate  habebitur,  produdis  ipfis 
G£,  GF  ad  alteram  ufque  Circumferentie  Partem,  i  x  2  wT-|-  3  *  =  ^  +  y 

X  2  ft  —  7,  y  —  y  . 

Ergo,  fubduda  priori  hac  JEquatione  a  pofteriori,  erit  2  — 

2  y  y  y  y  — p*  2  w  y  *—  y  Y  ““ '  y  y  • 

Deletifque  Terminis  infinite  minoribus  quam  lint  reliqui,  erit  2  *  i  =: 

'  2;^  2M 

•  ••  •  •• 

Subftitutoque  ipfius  w  Valore  eriti  i  = — y  j  4 -*3JLL1  — ;  ef£ 

*  3  *  1  •  • ,  •  •  .»  1  *  * 

*  ’  y  T  «  —  %  X  y  y  y4~Xxxy  —  Q. 

*  *  *  *  *  * 


a  Componitur  hec  JEquatio  ex  folis  Indeterminatis  x ,  y,  earumque  Flu- 
xionibus  invariabilique  Quantitate  i,  Quantitatibufve  Coefficient 
tibus  datis.  Bina  autem  funt  Paria  Terminorum  in  quibus  occurrunt 
eedem  utrinque  liters,  literarumque  Poteftates,  nifi  quatenus  Quant itas 
Fluens  per  Literam  unam  expreffa  in  Fluxionem  convertitur,  vel  Fluxio 
in  Fluentem.  Que  Paria  Terminorum  funt  'y  -|-  x  x  x  8c  x  j  s — 1 
3  x  'y  Y'y\  ex  Terminis  utique  Generatoribus  duobus  duntaxat  orta.  In 
tota  enim  JEquatione  nihil  obftat  quominus  ip  fa  transformetur  fcilicet 

Multiplicatione  fada  in  xK  y\  determinatis  rite  ipfis  Indicibus  k  8c  a,  ut 
ea  ratione  nova  vEquatio  proveniens  tradabilis  evadat. 

Ergo  juxta  noftram  iftarum  Transformationum  Theoriam,  in  Generato- 
re  ex  quo  exoritur  Terminorum  Par  primumunico  Afterifco  notatum,  erit 
JNumerus  Dimenfionum  Indeterminate  x  ad  Numerum  Dimenfionum  In¬ 
determinate  y,  id  eft,  Erit  1  k  ad  1  -j-  *,  ut  Coefficiens  1  in  Termino 
*  *  }  ad  Coefficiente'm  1  in  Termino  xltx'y.  Rurfus  in  Generatore,  ex 
quo  exoritur  Terminorum  Par  alterum  Afterifco  duplici  notatum,  Erit 
Numerus  Dimenfionum  Indeterminate  x  ad  Numerum  Dimenfionum 
Indeterminate  ; ,  id  eft,  Erit  1  *  ad  1  +  a,  ut  Coefficiens  1  in  Ter- 

mino  x  y*  ad  Coefficientem  —  3  in  Termino — %x  y  y  }’*,  unde  fit  x  = — 4-?  8c 

x  =  —  rj  ac  proinde  Multiplicator  xK  y*  =  x  v  *  j  ’’r# 


Erit  igitur  —  * 

qua  t  ion  is  per  x 
tas  determinata. 


"  2  a*  y  2  —  x  z  y  l-  =z  +  q  JEquatio  fuperioris  iE- 

’  y  r multiplicate  Generatrix:  Eft  autem  q  Quanti- 
Quam  jEquationem  Generatricem,  (Fluentem  autem 

F  vocant 
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Solution r  of  certain  Problems'. 


Part  r. 


vocant  alii),  fi  quadraveris,  ut  tollantur  Radices,  proveniet  x 


—  1 


—  1 


4*  2  x 


—  I 


x 1  y 


y  x  1  f  =  q  q  *,  id  eft 


x4  4"*  2  ,’y2,  +  4 _ 


XT 


X 


q  q. 


Quae  ipfa  eft  JEquatio  Newtoniana,  quam  &  Job.  Bernoulli  us  inveuit,  8c 
ipfe  ego  antehac  erui,  facillima  omnium  quae  fperari  poffint  ejufdem  JE- 
quationis  Inveftigatione.  Determinatur  autem  Quantitas  q  q,  vel  datis 
Pofitione  Axe  indefinite  TS ,  Pundto  A ,  8c  Solidi  Tangente  in  A-,  vel 
datis  Pofitione  Pundto  A,  Centro  Ofculantis  circuli  C,  8c  AD  ad  Axem 
Solidi  parallela. 


XII.  Problema.  Gfii&ritur  Methodus  generalis  hiveniendi  Seriem  Curva- 
rum ,  qua  Curvas  in  ferie  alia  quacumque  data  conjlitutas ,  ad  angulum  vel 
datum  vel  data  lege  v  ariabilem  fecabunt . 

Sohitio.  Natura  Curvarum  fecandarum  dat  Tangentes  earundem  ad  in- 
terfedtionum  pundta  quaecumque  ^  8c  anguli  interfedtionum  dant  perpen- 
dicula  Curvarum  fecantium  *,  8c  perpendicula  duo  coeuntia,  per  concur- 
fum  fuum  ultimum,  dant  centrum  Curvaminis  Curvae  fecantis  ad  p un¬ 
ci  11  m  interfedtionis  cujufcumque.  Ducatur  Abfciffa  in  fitu  quocumque 
eommodo,  &  fit  ejus  Fluxio  Uni'tas*  8c  pofitio  perpendiculi  dabit  Flu- 
xionem  primam  Ordinatae  ad  Curvam  quaefitam  pertinentis  *,  8c  Curva- 
men  hujus  Curvae  dabit  Fluxionem  fecundam  ejufdern  Ordinate.  Et  fic 
Problema  Temper  deducetur  ad  aequationes*  Quod  erat  faciendum. 

*  Scholium.  Non  hujus  fed  alius  eft  methodi  aequationes  reducere,  Sc  in- 
determinatas  feparare,  abfolute  fi  fieri  poifit,  fin  minus  per  Series  infi- 
nitas. 

Problema  fupra  fcriptum  ediderunt  Cl.  V.  Leibnitius  8c  Bernoulli,  quo 
vires  Geometrarum  Anglorum  experirentur  in  Methodo  Fluxionum,  cu 
jus  Inventionem  fibi  appropriate  conatus  eft  ipfe  Leibnitius.  Solutum 
eft  ab  Anonymo  noftrate  methodo  generali  fiipra  expofita.  Ilia  vero 
minime  content i  fuerunt  Leibnitius  ScFautoresejus,  quin  illam  derifui  ha- 
buere  quafi  qui  illam  excogitaverat  non  potuiftet  earn  ad  cafum.  fpecia- 
lem  applicare.  Si  non  viderint  quomodo  ex  ilia  &quationes  flint  deducen - 
da,  elicit  Cl.  Taylor,  id  profetto  illorum  imperitia  tribuendum  erit.  Paulo 
ante  Leibnitii  obitiim  prodik  Problema  fequens  Problematis  illius  gene¬ 
ralis  Cafus  particularism 

XIII.  Problema.  Super  reft  a  A  G  tanquam  axe,  expuntfo  A  educere  infinitas 

Curvas ,  qualis' eft  ABD,  ejus  natura,  ut  radii  Ofculi ,  in  Jingulis  puntfis 
B  &  iibique  dutti,  B O  fecentur  ab  axe  AG  in  C,  in  data  ratione,  ut  nempe. 
Jit  BO  ad  BC  lit  1  ad  n..  ;  •  , 

Delude  conftruenda  funt  Trajetfoyia  EBF  primas  Curvas  ABD  norma 4 
liter  fecantes*  v  . 


tnven - 

* — .  j 
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Iwventio  Curvartim  fecandarum  ABD.  Solutionis  par/ 

•  i.  Dudta  ordinata  ad  axem  normal!,  ‘fint,  Abfclffa  Aff  dz 

Ordinata  Curva  AB  =  v.  Turn  per  Methodum  Fluxionurn 

>•  •  • 

direftam  erit  B C  =  x,  &  fluente  uniformiter  v ,  BO  =  ~  .  Unde 

a  .  Si 

per  conditionem  Problematis  fit  BO  OfO  :  BC  CfO  : :  i : n ^  adeo- 
que  z  x  —  n  z  x  —  o. 

2.  Collata  hac  sequatione  cum  formula  Fluxionum  fecunda,  in  calce 
Prop.  6.  Methodi  Incrementorum,  invenitur  i  x  ~n  =  «  *  -«•  exiftente 
a  linea  data,  per  cujus  valorem  poteft  Curva  ABD  accommodari  condi- 
tioni  alicui  Problemati  annexse. 

3.  Pro  v  fcripto  ipfius  valore  i1  -j-  roigrat  a?quatio  i  =  *  *  -» 
inhanci  =-7=^==.  Unde  datur  %  ex  data  *,  per  quadraturam  Curvae 

v  ^  ~~~x 

JQ 11 

cujus  abfcifla  exiftente  x  eft  ordinata  —■ 

4.  Sint  Sc  t  numeri  integri,  vel  affirmativi  vel  negativi,  tales  ut  fit 
Curvarum  ifto  modo  provenientium  fimpliciffima,  ea  cujus  eft  Abfcifla  y9 

I  —  *  +  2<rn  _____  J  -  2, 

8c  Ordinata  y  x  *— ^  2  5  turn  erit  ea  omnium  Curvarum  fimpli¬ 


ciffima,  per  quarum  Quadraturam  datur  Abfcifla  %  ex  data  Ordinata  x. 

5.  Eft  Curva  ABD  Geometrica,  quoties  pro  n  fumitur  reciprocum  nu¬ 
meri  cujufvis  imparis.  ,  ?  . 

6.  In  pra?didtis  Curvam  ABD  confideravimus  ut  verfus  axem  AG 
concavam,  quo  in  cafu  maxima  ordinata  *  aequalis  eft  lines  data?  quam 
Parametrum  Curva?  commode  vocare  licet.  Et  in  hoc  cafu  Curva  adtu 

x  Xn 

occurret  Axi.  Unde  fluente  ipfius  — ■  ■  debite  fumpta,  hoc  eft,  it  a 

ut  fimul  evanefcant  z  8c  x,  tranfibit  Curva  per  pundtum  datum  A ,  ficut 
poftulat  Problema. 

7.  Sed  fi  qusratur  Curva  ABD ,  qua?  fit  verfus  axem  convexa,  ad  eun- 
dem  modum  pervenietur  ad  aequationem  i  —  -—======• .  quae  etiam  ex 


x1,! — cen 

squatione  priori  derivari  poteft  mutando  lignum  ipfius  n.  Et  in  hoc  cafu 
eft  curva  ABD  Geometrica,  quoties  pro  n  fumitur  reciprocum  cujufvis 
numeri  paris.  In  hoc  vero  cafu  Ordinata  omnium  minima  x  squalis  eft 
Parametro  adeoque  Curva  nufquam  occurrit  Axi.  Quare  limitatur 
Problema  ad  cafum  priorem. 

8.  Ex  prsmiffis  facile  colligitur  Curvas  omnes  ABD  effe  inter  fe  fimi- 
les,  Sc  circa  pundtum  datum  A  fimiliter  pofitas,  lateribus  earum  homo- 
logis  exiftentfbus  proportionalibus  Parametris  «, 

Inventio  Curv&  fecantis.  ...  •;  .  ^  Solutionis  pars 

9.  Ex  §  2.  fit  :  xn.  Sed  eft  BC :  BH ::  v  :  z  ,  Unde  fit*!**™, 

B  C ;  £  H : ;  ;  x\  Ex  conditione  vero  Problematis  eft  B  C  tangens 

F  2  *  Curvae 


Solutions  of  certain  Problems;  .  Parti. 

Curvas  quanta*  EBF.  Quare  fi  jam  fumantur  AH (%)  8c  BH(x)  pro 
coordinates  Curvae  EBF0  Curva  ipfa  EB  exiftente  r,  erit,  per  Meth  Flux. 

vti  .  ** 

direft,r‘  :  —  x  ::  ( BC :  B  H ::)  **  :  **  Unde  fit  —  =■ 

CL 

X  X^ 

10.  In  Curva  A  B  D  finge  aequationem  k  s=  —  -  transformari  in 

y  A  n  “  JC 


•  •- 
r 


•  a  t  ^  jn 

equation em  fignis  radicalibus  non  affeftam  k  =  ^4  i  —  4-B  : - U 

ot  ct3n  1 

j  X»+i  j  ^  3*4.  i 

Turn  regrediendo  ad  Fluent es  fiet%  =  -r—  ^  — —  +  - — ; —  B - 

+,  &c .  coefEciente  nova  introdufta  nulla,  quoniam  per  conditionem, 
Problematis  debent  fimul  nafci  z  8c  x.  Hinc  vice  —  fubftituto  ipfius 

A 

valore  in  §  9  invento,  fit  ^  Bx 

&c.  quse  sequatio  fluxionalis  eft  primi  gradus  ad  Curvam  quspfitam  EBF. 
Revocatur  autem  ad  formulam  fimpliciorem  in  terminis  numero  finitis, 
modo  fequenti. 

11.  Fluat  uniformiter  r%  8c  exiftente  a  quantitate  non  fluente,  fit 
— ~r  =  Subftituto  hoc  valore  ipfius  — ?  in  sequatione  noviffime  in- 

venta,  atque  dufta  sequatione  in  — ,  transformatur  ea  in  hanc - = 

X.  X 


I  .  s*-H  .  I  „s'n+l 


_ _  £  — _ L. _ _ 

7i  + 1  an  1  % 71  -j-  l 

,  %  X  -f-  S  k  x  -  SZ  x  __  ^  .  Sn  ,  ^ 


x  Unde  capiendo  Fluxiones  fit 

cn 

A] 


an 


+  5 ;  ^  _r^r-  Qjiod  ulti- 

mnra  con  fiat  ex  Analogia  Serierura  Ax  —  &  A  )  —  4-  &c. 

Cl  1 

,  °  -  n 

Hinc  pro  s  8c  )  fubftitutis  eorum  valoribus  ex  equation e  — ?  =  — ~  col- 

s  r  CL 

left  is,  elicitur  ^quatio  n  k1  k  %  —  k  x  k  z  —  n  i  *  k'  —  *  x  x*  =  o.  Qua? 
ad  Fluxiones  primas  revocatur  modo  fequenti.. 

1 2.  In  termino  ultimo. —  x  x  x *  vice  #  x  fcripto  ipfius  valore  —  i‘  kr  8c 

sequatione  deinde  applicata  ad  i,  fit  n  ;*  z  —  x  xz  —  nxxk  x  ’^  =  a, 

Quse  sequatio  in  dufta  eft  Fluxio  ^quationis  — x  x~n  z  x  l~m 

k  —  ax~n  r  s  exiftentibus  ^  fe  ;  non  fluentibus.  Eft  ergo  —  i  x-* 

* "ih  f I_”  ^  r,  feu  i x  —  z  'xX  an~l  ~  k  x\  squatio  fluxionalis 

primi  gradus  ad  Curvam  quoefitam  EBF 1 

13.  In  ifta  autem  cequatione  eft  a  valor  Ordinatse  B  H,  quando  incidit 
punftum  H  in  punftum  A . 

14.  Haud  proclive  eft  asquationem  k'x  —  z  i  K  fi1-1  t=r*  x%  manente 
%  in  terminis  generalibus^  revocare  ad  sequationem  Fluente3  tantum  in- 

vol- 


45 


Chap.’  I.'  Of  the  infinite  Divifibility  of  Matter. 

volventem,  vel  ad  quadraturam  Curvarum.  Sed  punda  curve  EBFpof- 
funt  commode  inveniri  per  defcriptionem  Curve  ABD,  Sc  Curve  cujuf- 
dam  Geometrice.  Per  Geometricam  hie  intelligo  Curvam,  cujus  aqua- 
tionem  lion  ingrediuntur  Fluxiones,  nec  fluentes  in  Indicibus  dignita- 
turn.  Secetur  enim  Curva  ABD,  cujus  Parameter  fit  in  JB,  a  Curva 
geometrica  cujus  aquatio  eft  a  &n  xn  —  z  an  xn  =  x  an  y/a™—x*H  5  atque  e- 
rit  pundum  illud  interfedionis  B  ad  unam  ex  Trajedoriis  quafitis,  nem- 
pe  qua  tranfit  per  pundum  £,  exiftente  AE~  a  &  normali  ipfi  AG. 

15.  Hinc  ft  ABB  fit  Curva  Geometrica,  erit  etiam  EBP  geometrica. 

Scholium .  Poteft  &  alio  modo  inveniri  aquatio  z  x —  z  i  x  a  *  ’ 1  =  r  xn , 
Nam  certa  quadam  Analyfi  quam  nunc  celare  ftatuo,  inveni  aquationem 


A 

A 


r  r 


a 


;  %  JL'^  Qlia  comparata  cum  aquatione  ■— == — r  (§9.)  eli- 
minando a  &  «  ,  tandem  pervenitur  ad  pradidam  aquationem  i.  x —  zx 

X  a11"1  =  r  x*,. 

Exemphnn .  Ad  demonftrationem  Solutionis  noftras  fuffecerit  exemplum* 
fimpliciliimum.  Sit  itaque  w  =  1^  quo  in  Cafu  eft  A  BD  femicirculus 
diametro  AQ  deferiptus,  atque  eft  EBP  item  femicirculus  deferiptus. 


diametro  ^  Eft  autem  in  hoc  Cafu 


x  X 


x  x 


v/  fit2" - XZ>i  y/  A  - x 


Unde  in  §  5. 


fit  ;  = 


x  x 


\/  A  ‘ 


\  5  adeoque  z  =  ce  —  qua?  aquatio  eft  ad  Circulum 

diametro  A  G  =  *  deferiptum,  ut  fieri  debuit.  Item  pro  *  feripto  1,  a- 
quatio.  *  x  —  z  i  x  1  =  r  x”  (  §  12.^  migrat  in  hanc  ^  x  —  z  *  —  r  x. 

Unde  exterminando  ;  ope  equationis  r  r  =  *  i  -J-  i  i  ,  fit 


2  *  Z  X 


x  Z* 


% 


—  x  *,  adeoque  regrediendo  ad  Fluentes  —  =  —  x  \  ay  qua  aquatio 

x  1 

eft  ad  Circulum  diametro  AE  =  <*  deferiptum,  ut  etiam  fieri  debuit. 

XIV.  Suppono  Materiam  omnem  divifihilem  effe  in  infinitum ,  eamque  pojfe  of  the  wfi* 
formam  quameunque  feu  figuram  induere ,  ad  quameunque  tenuitatem  mte  Divifibili - 

fiu  crajjitiem  quameunque  exiguam  reduci.  V  °f  Matter, 

Lemma .  Data  quavis  material  quantitate,  ex  ea,  vel  ex  quavis  ejus  Jol?n 
parte,  formari  poteft  fphera  concava,  cujus  femidiameter  fit  data*  redap.  82.’.”* 5 
aqualis. 

Sit  material  particula  a 5  &  data  reda  fit  b .  Ratio  peripheric  circuli  ad 
Radium  fit  p  ad  r,  dicatur  femidiameter  concavitatis  x,  &  craffitiesypeL* 
liculae  concavitatem .  fphara  ambientis,  erit  b —  x,  Sc  Cylindms  fphara 

dreumferiptus  cujus  radius  eft  b  erit  - ,  unde  fphera  cylindro  inferip- 

t&erit  - ,  Eadem  ratione  fphera  cujus  radius  eft  x  erit  -  qua- 
2  ^  5  r 

rum  2 
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ram  differentia  m~p  —  *3  ponenda  eft  fphsericse  lamella  seqtialis,  feu 
materia  particular  data?  * 


3  ra> 


unde  x3  =  fa 


2P 

fph^ricar  feu  b 


3  ra* 

Tf 


mk  .  2  V 

hoc  eft  erit  x  fa  —  *3  =  fa  feu  fa 

3 


X?  =3. 


SC  X  =  y/fa 


3  ra3 


adeoque  craflities  lamellar 


7  3  7  3 

•  x  erit  —  b  —  J  fa  . —  - — , 

v2p 

Eadem  rati  one  fieri  pojfiuvt  ex  data  materia  quantitate  Cubi  concavi ,  Cy- 
lindri  concavi ,  x;rf  corpora  etiam  alterius  cujufvis  figura  concava ,  quorum 
later  a  fiunt  data  re&a  aqualia, 

Theorema  Primum.  Data  quavis  materia  quantitate  quantnmvis  exiguay 
&  dato  fipatio  quovis  finito  iitcunque  amplo  ,  quod  v.  gr.  fit  cubus,  qui  fpha- 
ram  Saturni  circumfcriberet  $  Pojjibile  eft  ut  materia  iftzns  Aren nl a  per  to- 
turn  illud  fpatium  diffundatur,  atque  ipfum  ita  adimpleat ,  ut  mtllus  fit  in 
eo  poms  cujus  diaineter  datam  fuperet  lineam. 

Sit  datum  fpatium  Cubus  cujus  latus  fit  reda  AB,  diametro  fcil.  or¬ 
bits  Saturni  squalis,  deturque  materia?  particula  cujus  quantitas  fit  fa, 
Sc  data  reda  (qua  pororum  diametri  non  majores  efie  debent,)  fit  d.  Dividi 
concipiatur  recta  A  B  in  partes  aquales  redta?  d,  quarum  numerus  finitus 
erit,  cum  nec  reda  AB  ponitur  infinite  magna,  nec  reda  d  infinite  par- 
va;  fit  numerus  ille  n ,  hoc  eft  fit  nd  z=z  AB,  adeoque  erit  tf  fa  squalls 
cubo  reds  AB.  Concipiatur  item  fpatium  datum  dividi  in  cubos  quo¬ 
rum  finguiorum  latera  funt  squalia  reda?  d,  eritque  cubomm  numerus  n>9 
8c  hi  cubi  per  fpatia  efgh  in  figura  reprefententur.  Dividi  porro  fuppo- 
liatur  particula  fa  in  partes  quarum  numerus  fit  n>,  8c  in  unoquoque  fpa- 
tio  cubico  ponatur  una  harum  particularum,  8c  ha c  ratione  materia  is 
per  omne  illud  fpatium  diftimdetur.  Poteft  prsterea  unaqusque  ipfius 
fa  particula  in  fua  quafi  cella  locata  in  fphsram  concavam  formari,  cujus 
diameter  fit  squalis  dats  reds  d  ^  unde  fiet,  ut  fphsra  quslibet  proxi- 
mam  quamque  tangat,  8c  data  materis  particula  utcunque  exigua  fa  fpa¬ 
tium  datum  ita  adimplebit,  ut  nullus  fiet  in  eo  porus  cujus  diameter da¬ 
tam  redam  d  fuperat.  E.  D.  > 

Cor .  Hinc  dari  poteft  corpus,  cujus  materia  fl  in  fpatium  abfolute 
plenum  redigatur^  fpatium  illud  fieri  poteft  prioris  magnitudinis  pars 
quaelibet  data.  .  : 

Theorema  Secundum.  Pofiunt  efie  duo  corpora  mole  aqualia,  quorum 
materia  quantitates  Jint  utcunque  inaquales,  &  datam  quamvis  ad  Je  in - 
vicem  obtineant  rationem ,  pororum  tamen  fumma,  fen  fpatia  vacua  inter 
corpora,  ad  rationem  aqualitatis  fere  accedant .  Vel  in  ftilo  Cartel anoiy 
Spatlum  omne,  quod  a  materia  fiubtili  intra  unius  corporis  poros  occupa- 
tur,  pojfet  effie  fere  aquale  fpatio  quod  a  jintili  mat eri a  intra  alterinn 
cdrpus  tenet ur.  Elect  7iiateria  propria  unius  corporis  decies  mttlies  vel 

centies  millies  fuperat  materiam  propriam  alterius  Corporis ,  &  Corpora 
Jint  mole  aqualia ,  '  v 

Exl 
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Ex.  gr .  Sit  Digitus  cubicus  Anri  8c  Digitus  cubicus  Aeris  vulgaris  non 
condenfatr.  Certum  eft  quantitatem  materia  in  Auro  vicies  millies 
circiter  fuperare  materiam  aeris;  attamen  fieri  poteft,  ut  fpatia  in  auro 
vel  abfolute  vacua,  vel  materia  fubtili  repleta,  fint  fere  aequalia  fpatiis 
in  aere,  vel  vacuis,  vel  materia  tantum  lubtili  repletis. 

Sint  A  Sc  B  corpora  duo,  magnitudine  squalia :  utrumque  v.  gr.  fit 
cubus  unius  digiti.  Et  corpus  A  decies  millies  fit  gravius  corpore  i?, 
unde  8c  corpus  A  quantitate  materia?  decies  millies  fuperabit  corpus  B. 
Ponamus  jam  material  quantitatem  in  A  redigi  in  fpatium  abfolute 
plenum,  quod  lit  digiti  cubici  pars  centies  millefima  =,  ( liquet  enim 
ex  corollario  prsecedentis  Theorematis  id  fieri  poffej.  Unde  cum  mate¬ 
ria  in  A  decies  millies  fuperat  materiam  in  J5,  materia  ilia  in  B,  fi 
in  fpatium  abfolute  plenum  compingatur,  occupabit  tantum  digiti  cubi¬ 
ci  partem  ~000q00“  feu  millies  decies  centies  millefimam^  Adeoque 

partes  reliqua?  999999999  vel  erunt  abfolute  vacua1,  vel  materia  aliqua 
fubtili,  qualis  fupponitur  Cartefiana,  tantum  repleta5.  Porro,  cum  ma¬ 
teria*  quantitas  in  A  impleat  tantum  digiti  partem  centies  millefimam, 
erunt  in  corpore  A  partes  99999  centies  millefima;,  vel  vacua5,  vel  ma¬ 
teria  fubtili  repleta5,  hoc  eft  reducendo  fradionem  ad  denominatorem 
prioris  fradionis,  erunt  in  Af  partes  vacua?  997990000  millies  decies  cen¬ 
ties  millefima5.  Adeoque  vacuitates  in  A  erunt  ad  vacuitates  in  ff,  ut 
numerus  999990000  ad  numerum  999999999,  qui  numeri  funt  ad  fe  in- 
vicem  fere  in  ratione  a?qualitatis,  nam  eorum  differentia  parvam  admo¬ 
dum  ad  ipfos  numeros  obtinet  rationem.  Adeoque  fpatia  vacua,  vel  ma¬ 
teria  fubtili  tantum  repleta,  qua?  funt  in  duobus  corporibus  A  8c  J5,  ean- 
dem  cum  ipfis  numeris  ad  fe  invicem  rationem  obtinentes,  funt  etiam 
fere  in  ratione  cequalitatis.  Q.  E.  D , 

Corpora  autem  omnia  efle  rariffima,  hoc  eft  pro  mole  fua  parvam  ad- 
modum  continere  materia?  quantitatem,  ex  diaphanorum  proprietatibus 
certiiTime  conftat-,  nam  Radii  Luck  inter  vitrum  vel  aquam  non  fecus  ac 
in  aere  per  redas  lineasdifFunduntur  *,  qu2e.cn nque  luci  expofita  fit  corporis 
Diaphani  facies  •,  Adeoque  a  minima  quavis  alfignabili  Diaphani  parte, 
ad  aliam  quamvis  ejufdem  partem,  femper  extendi tur  in  his  corporibus 
porus  redilineus,  per  quern  tranfiverit  lux,  atque  hoc  fieri  non  poteft 
nifi  Materia  Diaphani  ad  ejus  modem  parvam  admodum  ob tin  eat  ratio¬ 
nem,  nec  fortaffe  materia? -quantitas  in  vitro  ad  ejus  magnitudinem  ma- 
jorem  habet  rationem,  quam  magnitudo  unius  Arenula?  ad  totam  Terreni 
orbis  molem  ;  Hoc  autem  non  effe  impolfibile,  fuperius  oftenfum  eft. 
Unde  cum  Aurum  non  fit  oduplo  denfius  Vitro  ejus  quoque  materia, 
ad  propriam  molem,  exiguam  admodum  obtinebit  rationem. 

Hinc  ratio  reddi  poteft,  cur  effluvia  magnetica  eadem  fere  facilitate 
denfum  Aurum  8c  tenuem  aerem  pervadunt. 

Ex  his  etiam  propofitionibus,  8c  ex  maxima  lucis  celeritate,  ratio  red¬ 
di  poteft,  cur  Lucis  radii  ex  pluribus  objedis  prodeuntes  8c  per  tenue  fo¬ 
ramen  tranfinifli,  ‘fe  mutuo  non  impediunt,  fed  per  eandem  redam  in 
•  '  *  1  '  ,  motu. 
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motu  fuo  perfeverant.  Quod  per  motum  feu  impulfum  fluidi,  plenum 
efficientis,  vix  explicari  poteft  ♦,  corpus  enim  omne  a  pluribus  potentiis,  fe~ 
cundum  diverfas  direttiones ,  Jimiil  impulfum,  nnam  tantum  &  determinatam 
direftionem  accipit  ex  omnibus  compojitam . 

XV.  Definitio.  Eft  Centrum  Ofcillationis  pnnftum  qitoddam  in  corpore 
lation/iyDr’  Pendulo,  cujus  vibrationes  ftngula  eodem  modo  atque  eodem  tempore  peragun- 
Taylor.ff.337 ac  ft  Hind  folum  ad  eandem  diftantiam  a  pitnfto  fufpenftonis  filo  fuf- 
‘  " '  pender etur . 

Per  fe  vix  fatis  manifeftum  eft  in  corpore  aliquo  dari  hujufmodi  pun- 
dum:  utpote  cujus  acceleratio  debeat,  (per  banc  def. )  in  omnibus  incli- 
■nationibus  corporis  penduli  ad  Horizontem,  perinde  efte,  ac  ft  a  propria 
tantum  gravitate  urgeatur-,  reliquis  particulis  totius  corporis  ejus  motum 
proprium  haud  perturbantibus.  Itaque  in  ordine  ad  inventionem  hujus 
Centri,  prsmittenda  eft  una  atque  altera  propofitio,  unde  conftet  tale 
pundtum  dari. 

#  Prop.  1.  Prob.  1.  In  corporis  Ofcillantis  data  quavis  inclination  ad  Ho¬ 
rizontem,  invenire  punBim  cujus  acceleratio  perinde  Jit ,  ac  ft  ab  ip ftus  pro¬ 
pria  tantum  gravitate  urgeatur. 

Sit  ABB  corporis  propofiti  fedtio  in  piano  ad  Horizontem  perpendicu- 
lari,  in  quo  movetur  centrum  gravitatis  G,  centro  fufpenftonis  exiftente 
C.  Diftinguatur  corpus  in  elementa  prifmatica  piano  ABD  perpendicu- 
laria,  adeoque  Horizon ti  femper  parallela^  ut  patebit  ex  motu  centri 
gravitatis  G  in  piano  illo  ABD .  Atque  ob  hujufmodi  fitum,  tale  ele¬ 
ment  um  quodvis  fpedtari  poteft  tanquam  pundtum  Phyftcum  p  in  piano 
eodem  ABD  ad  pundtum  z,  locatum.  Reducatur  itaque  corpus  propoft- 
tum  in  planum  Phyftcum  ABD  conftans  ex  hujufmodi  particulis  p. 

In  hoc  piano  at  inveniatur  pundtum  0,  cujus  acceleratio  propria  non 
mutatur  ab  adtionibus  particularum  reliquarum,  attendendum  eft  ad  vi¬ 
res  particular  cujufvis  fingularis  p  in  pundto  %  fits.  Nam  ex  hifce  viribus 
conjundtis  oritur  plani  totius  motus  abfolutus^  cujus  ope  datur  motus 

pundti  cujufvis  propofiti  *  unde  vicijfim  invenitur  pundtum  cujus  motus 
eft  datus. 

At  urgetur  particular  a  vi  propris  gravitatis  ^  qus  ft  partium  cohsfto 
difTolveretur,  in  dato  tempore  ininimo,  datam  produceret  accelerationem 
motus  in  perpendiculari  ad  Horizontem  zy.  Ad  Cz  due  normalem  y  x, 
8c  refolvetur  acceleratio  zy  in  partes  zx  8c  xy.  Ob  corporis  rigiditatem, 
tollitur  vis  zx  per  refiftentiam  pundti  C.  At  vi  reliqua  xy  trahitur  fpa- 
tium  ABD  in  gyrum  circa  pundtum  C *  8c  dudta  horizontali  Co  8c  per- 

pendiculari  zs ,  erit  ea  ut  :  Nempe  ob  gravitatis  vim  datam,  8c  fi- 
milia  triangula  xy  z  Sc  s Cz .  Ergo  vis  particular  p  ad  movendum  fpatium 
ABD  eft  ut  x p. 

,  ^.^as  v*res  in  unuin  colligendas,  fit  0  pundtum  invariabile,  in  linea 
ad  libitum  dudta  8c  ad  diftantiam  adhuc  incognitam  CO.  Turn  erit  vis 
'  V  particular 
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particular  p  ad  movendum  punftum  0,  ut  ~  x  - —  *  py  hoc  eft  ut 

C  U  C  z 


Cs 


-£q-  *  P-  Acceleratio  autem,  quam  tribuit  p  eidem  punclo  0,  erit  ut 
CO  Cs  Cs 

T£T£-  x  Kaque  applicata  vi  ilia  *  p  ad  hanc  accelerationem 

C  0  x  C  s  C  z>  q  * 

m"Czq*~y  er^  ^uot^ens  (j(hr  * ^  Particu^?  qu£,  fi  in  ipfo  punfto  0 

fingatur  moveri  cum  eadem  acceleratione  eundem  omninopro- 

Lzg: 

duceret  motum,  quem  in  eodem  pun&o  0  producit  particula  p.  Hinc 

demum  reducitur  Problema  ad  motuum  Theorema  notiffimum:  Appli- 

_  *  *  *  C  s  C  z>  q  *• 

cat  a  enim  fumma  virium  •£— -  x  p  ad  fummam  particularum  ‘  ~^q  ~  * 

p ,  erit  quotiens  acceleratio  abfoluta  pun&i  O .  Dein  dufta  perpendicu- 

C>r 

lri  0  o.  Sc  pollta  hac  acceleratione  arquali  datar  accelerationi 


CO 


Co 


ipfius  punfti  0,  dabitur  diftantia  CO.  Sit  enim  =  8c  (juxta  me- 
thodum  Flvxiortum )  Cs  x  p  =  m,  8c  Cs#:  x p  —  0 .  Turn  ob  CO  inva- 
riabilem  erit  fiimma  omnium  virium x  p  ^  ~  CQ  7  ^  om- 

Unde,  applicata  fumma 


CO 

C 


.  ,  Csg*. 

mum  particularum  -  x  p  =  —  -  — „ 

COq:  r  CO  q\ 


M 


momentorum  ad  fummam  corporum,  erit  *  CO  =  d  adeoque  C0  = 

dC  i 

Inventis  igitur  C  &  iH,  per  Fluxionum  methodum  inverfam,  da-' 

bitur  CO.  Q.E.F. 

Cor .  A  Centro  gravitatis  G  ad  horizontalem  Co  due  perpendicularem 
Gg,  &  lit  corpus  ipfum  ABC-=zA%  Turn  ex  notiflima  indole  centri 

d  C 

gravitatis  erit  M  =  Cg  *  A .  Unde  eft  CO  = 

Prop.  2,  Theor.  i.  Iifdem  pojitis ,  quaratnr  punfium  O  hi  refit  CG 
tranfeunte  per  centrum  gravitatis  G.  Tim  erit  O  centrum  Ofcillationis 
corporis  A. 


Etenim  in  hoc  cafu  fit  -£*-  =  A  s  Unde  C0=.( 
per  Cor.  Prop,  i .  ) 


dC 
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CO  -  CG 


\  Q  x  -A 


r%-  14' 


i  - r.  At  datur  A*  8c  dato  pun&o  C,  dantur  C  G 

/  CG  x  ^4 

8c  quantitas  C.  Unde  datur  CO,  qualifeunque  fit  corporis  Ofcillantis  in- 
a  G  dinatio 


Jo 
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clinatio  ad  Horizontem.  Ideoque  per  Def.  &  Prob.  i.  eft  0  centrum  Of- 
cillationis  corporis  A,  i|.  E.  D.  •  ■  -  ; 

Prop.  3.  Theor.  2.  lijdem  pofitis ,  Jit  D  aggregating  omnium  Gza  *  p; 

Twm  c/ut  C O  =  C G  +  cgTa9 

Ad  CG  due  normal  em  jF,  atque  erit  Cz q  :  =  CGq  :  *-(-*  Gz,q  : 

5  CG  x  GF.  nempe  cadente  F  iutra  C  8c  G.  At  ubi  F  cadit  in  CG  pro- 
ducta,  erit  Czq  :  =  CGq  :  -f*  G?  q  ; 2  CG  x  Gf :  Eft  ergo  C=  (ag¬ 
gregate  omnium  C&  q  :  x  p  = )  aggregato  omnium  CG  q  :  x  p  ~|- G&  2  :*  jP 
—  2  CG  x  G  F  *  p  2  CG  x  G/  x  p.  At  ob  centrum  gravitatis  G,  eft 
aggregation  omnium  2  CG  x  GF  ;  p  =  aggregato  omnium  2  CG  x  G/xp. 
Quare  eft  C  :=  aggregato  omnium  CGq  :x  p-f  Gx,q  ;xp  =  CGq  :  yc 

At  enim  prr  Theor.  1.  eft  C0=  _ Ergo  CO  =  CG-{^ 

7")  ■■  •  •  :  .......  i.  -/  :  -  <K  •  > 

cgTa 


D 


Cor .  Hinc  datur  parallelogrammum  CGx  GO.  Eft  enim  G  O 

At  dantur  A8cl).  Qiiare  datur  CG  x  GO  =  : 

Prop.  4.  Theor.  3.  Iifdem  pofitis9  fi  in  pm8o  O conjlituatvr  particula 
C  G  x  A. 

phyjica — gQ-  ,  qua  propria  gravitate  agitataOfcillet  circa  punSinn  C  $ 

fipatii  ABC  motus  perinde  omnino  erit,  ac  fi  agitaretur  ab  OfciUatione  ip* 

Jius  corporis  A.  *  '  *  ?  u 

Conftat  tarn  ex  Natura  centri  gravitatis,  quint' per  Prob .  1.  Eft  enim 

CG  x  A  x  .  Cz.q  p  C  -  . 

—  0“  aggregatum  omnium  •  ] _ 

Prop.  5.  Prob,  2.  Datis  corporis  cujujvis  magnitudine  A,  centro  gravi~ 
hit  is  G,  6f  pun  cl  0  fujpevfionis  C  ;  Invenire  ejufdem  centrum  Ofcittatio- 

mjihO .  j  '''  ,C  \j 

Bit  per  Theor.  i.  inveniendo  quantitatem  C*  vcEper  Theor ,  2.  quser.en- 
do  quantitatem  D. 

Scholium.  Ad  inftituendum  calculum  in  cafu  particular^  eligenda  eft 
quantitas  C  vel  D,  prout  fuggerit  natura  figure  prop  oft  tae.  Dein  data 
earum  alterutra,  altera  item  dabitur  per  aquationem(Prop..3.)  C—CGq, 

x  A  D,  Unde  etiam  dabitur  pgr,  CG  *  G0  =  (Cor.  Prop.  3.) 

c  /  \ 

:=z~AT  —  CGq\.  Cujus  ope,  ex  datis  centro  gravitatis  8c  pundlo  fuf- 

penftonis,  datur  centrum  Ofcillationis.per  folam  divifionem..  Quare  in 
quolibet  exemplo  Temper  commodilftmum  erit  hoc  parallelogrammum 
prinxum  eruere,  vel  per  computum  ipftus  Dy  vel  per  quantitatem  C,  ex 
idbnea. affumptioge  centri  fufpenfionis.. 

Super* 


^3~oT"  ""  *  *  Unde  iterum  capiendo  fluentem,  8c  pro  x  fcriben- 


2  b  a  a 


fa  if  &r^'  "  I'"*  2  \)  3  mm 

do  ■$,  erit  C  = - y~ — —  *  ct\  Eft  autem  pyramis  ipfa  A  = 

.  .  ill  C 

&  diftantia  centri  gravitatis  G  a  vertice  C  eft  CG  —  -~p  Unde  -yy 

— *■  CGg  :  =  CG  x  GO  = - y- - . 

Ex .  2.  Sit  figura  propofita  Conus  redtus  defcriptus  rotatione  trianguli 
ifofcelis  ECF  circa  perpendiculum  CH. 

Hie  iterum  fumpto  vertice  C  pro  centro  fufpenfionis,  &  fadlis  CH=a , 

bb 

HE—b,  Cb  —  at,  hz  —  v ,  ut  fupra  ^  erit  p  =  2  *  i  x  vx  * *  —  v  v  '■> 
unde  c  =  2  i  x  x  x  x  +  v  */  ■—  *  *  —  vv .  Sit  j B  fegmentum  circuli 

d  Cl 

diametro  e/  deferipti,  quod  adjacet  Abfcifias  bz  —  vy  8c  Orainata* 

hjf  — — — 

*>  —  xx  —  vv  i  turn  erit  fumma  omnium  Cz q  :  *  p  in  redta  b z  —  2  x x: 
v  5  ^ 


Et  quando  v—eb,  erit  h*c 


40*  4-  _  -n  .  bx 

*  i!  -  •' *  tir.’u' 

fumma  2  i  x  x1  B ;  cujus  duplum  ~~  x  x*  eft  Pars  ip* 

ftus  C  in  redta  ef.  Eft  autem  area  B  ut  x1^  fit  ergo  B  —  cx~^  atque  pars 

ilia  ipfius  C  erit  —■  ^  x  c  x.x*.  Unde  capiendo  fluentem  erit  C  = 

x  can.  Eft  autem  conus  ipfe  A  =  4  &  CG  ^  4  Unde 


5 


C  rn  D  3^  +  I2fra 

A~  —  CGqv-  A-  8q 

G  2 


5* 
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Super  eft,  ut  hcec  exemplis  aliquot  illuftremus. 

Ex.  i.  Sit  figura  propofita  Pyramis  A  DC ,  cujus  bails  eft  pgr.  y4Z), 
fitque  motus  centri  gravitatis  in  piano  tranfeunte  per  verticem  C  8c  dia- 
metrum  bafts  Ef  lateri  A  B  parallelam. 

Ad  calculum  commodiillme  inftituendum,  fit  ipfe  vertex  C  centrum  F; 
fufpenfionis.  Turn  ad  modum  Prob.  i.  reducatur  figura  ad  planum  phy-  ^  ^ 
ficum  trianguli  Ifofcelis  CEFy  in  quo  ef  parallela  ipfi  EF  repraefentat 
lineam  phyficam  ex  particulis  p  compofitam.  Sit  CHz=za ,  HF  —  b7  8c 

Cb  —  x.  Turn  ex  natura  figure  erit  e  h  ==  ,  8c  particula  p  ftta  ad 

pundtum  r.  erit  ut  x  vel  potius,  fadto  bzz=:  v7  erit  v  x  elementi  prif- 

matici  bafts,  8c  p  erit  ut  4  i  x.  Unde  erit  c  =  C^g-.x  1  x  x  —  v  i  x? 

i  v  Vr  x.  Ideoque  fumma  omnium  Cqq  :  x  p  in  linea  bz,  erit  v  x  x> 

x  x  v$  •  b  x 

^  8c  in  linea  ef  (pro  v  ponendo  — - — )  erit  fumma  -  ilia 


AJ|ue 


5* 


'&£•  3 
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Atque  ad  hnnc  modum  procedit  calculus  in  aliis  figuris,  ubi  rationes 
Cb  ad  he,  Sc  hz  ad  p  funt  magis  compofita?. 

Ex.  3.  Ut  pateat  ratio  calculi  quantitatis  D,  fit  figura  propofita  paral- 
lelepipedon,  cujus  facies  Horizonti  perpendicularis,  8c  parallela  piano 
motus  centri  gravitatis  eft  ABB.  Due  diametros  EF  8c  HI ,  8c  lit  alti- 
tudo  elementorum  p,  8c  fit  tr  parallela  HI  *,  8c  GF—a, 

Gs  =  8c  s c  —  v.  Turn  erit  d  ==  v  x  x x  -j-*  i  v  v v.  Unde  ipfius  D  pars 
in  reda  t  r  erit  2  b  x  +  2  Js  i  :  atque  iterum  fumendo  lluentis  duplum, 

erit  D  = - ; - .  Atqui  eft  ^4  =; \ab  j  unde  eft  -^n  = - | ~ 

I  :  * 

~~  DB  quad. 

#v.  4  Sit  ultimum  exemplum  in  Sphaera,  cujus  circulus  maxiflius 
Btr,  diameter  A  B,  8c  centrum  G.  Turn  dudis  lineis  ut  in  Schemate 
fatis  patent,  erit  t>  =  Gsq  :x  p  -j-  G  mq  :  x  p.  At  fumma  omnium 
Gsq  :  xp  in  reda  tr  eft  Gsg  :  dudum  in  aream  circuli  diametro  t  r  deft* 
cripti.  Item  fumma  omnium  GMq  :  xp  in  reda  hi  eft  Gmq  :  x  aream 
•circuli  diametro  ki  deferipti.  Unde  ftatim  conftat  effe  D  =  quater  fluen- 
ti  ipfius  Gsq  :  in  aream  circuli  cujus  diameter  eft  tr.  Sit  ergo  c  area 
circuli  cujus  radii  quadratum  eft  1,  &  fit  G^4  =  a,  8cGs  ~  x .  Turn  e- 
erit  D  =  4  x  x  —  ax  =  4  c#2  i  x2  * —  4  c  i  Unde  fumendo 

8  4* 

fluentem.  Sc  faciendo  x  =  erit  D  =  —  cat.  Eft  autem  A  c  a\ 

5  >15  3 

'  D  2 
Unde 


Ob  affinitatem  folutionis  Tibet  his  fubjungere  Problema  de  inventione 
Centri  Perculfionis. 

Prop,  6  Prob.  3.  Corporis  ciijuf?  is  circa  datum  pun&um  rotati,  invent > 
re  Centrum  Percufyonis  *,  punBum  Jcilicet  tale ,  tit  Cor  put  in  Hind  imphi - 
gens,  &  eadem  opera  foliitum  a  puntfo  fufpenjionis,  neque  hue  neque  illuc 
inclinet. 

m  Primum  conftat  hoc  pundum  quaeri  debere  in  piano  motus  centri  gra¬ 
vitatis.  ^  Si.  enim  corpus  refolvatur  in  elementa  prifmatica  piano  ifti 
normalia,  ferentur  ea  motu  fibi  parallelo  •,  unde  momenta  ex  utraque 
parte  iftius  plani  erunt  aequalia*,.  adeoque  per  refiftentiam  fadam  in 
hoc  piano,  corporis  pundum  nullum  de  eo  pelletur.  Sit  ergo  planum 
illud  ad  quod  reducetur  corpus  per  contradionem  elementorum 
prifmaticorum  in  particulas  p  ad  punda  z,  litas,  ut  in  Prob .  1.  In  hoc 
piano  fit  C  centrum  rotationis  ^  aut  faltem  ejus  projedio  fadla  per  lir 
neam  perpendicularem  in  hoc  planum  demiftam  •,  8c  fit  ^pundunrquas- 
fitum.  Per  C  due  ad  libitum  Cg,  in  qua  fume  punda  duo  *  &  £,  ita  ut 
dudis  8cJ  <j^9  fit  angulus  C%<jjj^  obtufus,  8c  angulus  C^^acutust 
atque  in  pundis  z,  8c  S  fint  particulce  p<8c  n.  Turn  ad  CS  dudis  normali- 
bus,^;:  8c  Sr,  qua-  fint  ad  invicem  ut  Cz  ad  C5,  iis  reprafientabuntur 
velocitates  abfolutse  particularum  p  Sc  ir%  At  harum  velpcitatum.  partes. 


Chap,  V  Of  the  Motion  of  a  Jiretcht  String, 

qua  funt  in  diredionibus  % 8c  ?  tolluntur  per  refiftentiatti  punfti' 

Ad  8c  due  norinale9  CD  8c  Cd^  8c  ob  angulos  equates  zCD 

■=  rz>®0  8c  %Cd  =  r  £  veloeitatum  partes  reliquse,  in  diredionibus 

ipfis  gD*  8c  QZ  perpendicularibus,  erunt  ut  zD  8c  id.  Unde  habita  ra- 

tione  diftantiarum  gjz  8c  Q  ? ,  erunt  vires  particularum.p  8c  *  ad  mo- 

vendum  fpatium  A B  in  partes  contrarias,  ut  Dtx  xj^x  p,  &  x  S  ^ 

xp.  At  per  conditiones  Problematis  debent  fummse  hujufmodi  contra- 

'riarum  virium  efte  inter  fe  £quales. 

Ob  angulos  ad  D  8c  d  redos,  funt  punda  D  8c  d  ad  circumferentiam 

circuli  diametro  C^defcripti.  Sit  iftins  circuli  centrum  E.  Turn  du- 

dis  Ez  8c  E  %  circulo  occurrentibus  in  F  8c  I,  f  8c  z,  erit  I)  z  x  x  <$  =  Fz, 

X  r.  I  =  E  F  q  :  —  E%  q  :  —  EQq  ;  —  Ezq  8c  d  £  x  £  ^  g  ;  — 

’EQq  :  Quare  erit  fumma  omnium  E^q  :  x  p  —  Px? : x  p  =  fummae 

omnium  E%q:  Xjt  —  :  x  <x*,  &  terminis  tranfpofitis,  fumma  ©m- 

nium  P  <?  *•  *  p  +  %r :  ==  iummse  omnium  Px  q  :  x  p  -j-  £  5  q  :  x  hoc 

eft,  ft  p  ponatur  tarn  pro  particula  p  intra  circulum,  quam  pro  partieula 

fj  extra  circulum,  erit  fumma  omnium  E^q  i  x  p  =  fummae  omnium 

E<  q  :  /  p.  Ad  due  normalem  Turn  erit  Ezq  ;  =  Cx  q  : 

ECq  :  —  j^C  x  Cs.  Quo  valore  ip fius  Ezq:  ei  fubftituto,  8c  aequatione 

debite  tradata,  tandem  invenies  fummam  omnium  Ctg  x  Cs  xp  =  fum- 

~  tt  r  n  /-i  fummae  omnium  Cz  q  p 

mx  omnium  uoixp.  Unde  eft  C§  ==  — ^ - * - rr2 - 

x  r  fumm ;  omnium  C  s  x  p 

At  enim  eft  fumma  omnium  Cz  q : y  p  ipfa  quantitas  C  in  calculo  cen- 

tri  Ofcillationis  :  8c  fi  centrum  gravitatis  fit  G,  8c  ad  C  ^  ducatur  nor- 

malis  Gg,  &  corpus  ipfum  dicatur  -4,  erit  fumma  omnium  Cs  *  p  =  Cg 

x  ^4.  Unde  eft  Sit  centrum  Ofcillationis  O  j  turn  per 

C 

Theor.  i.  erit  CO  =  qq  Unde  eft  Cg  :  CG  ::  CO  :  C£b  Quare 
per  0  duda  ad  CO  perpendicularis  tranfibit  per  pundum  §K  QjE.T. 


n 


XVI.  Lemma  I.  Sint  ADFB,  &  Aa$B  CurvA  dna,  quarum  relation ,  of  the  Mo- 
inter  fe  b&c  eft ,  z/t,  duttis  ad  libitum  ordinatis  CaD,  E*F,  Jit  C 
CD  x  E4>  :EF.  Turn  ordinatis  in  infinitum  imniinutis ,  «t  coifict-fsmgfn,$$j* 

dant  CurvA  cum  axe  AB*  dico  quod  fit  nlthna  ratio  curvature  in  a  flip- *6. 
curvatvram  in  D,  nt  C  a  ad  C  D,  fli*  41- 

Demon  ft  ratio.  Due  ordinatam  c  pd  ipfi  CD  proximam  •,  8c  ad  D  8c  a  due 
tangentes  Dt  8c  a0,.  ordinatae  cd  occurrentes  in  t  8c  0.  Turn  ob  c  J'  :  ci 
: :  C  a  :  CD  (per  Hypothefin)  tangentes  produdse  fibi  invicem  &  axi  oc- 
current  in  eodem  pundo  P.  Unde  ob  triangula  fimilia  CD  P  8c  ctP, 
CaP&c8P,  erit  c  9  :  ct ::  C  a  :  CD  (::  c  :  cd,  per  Hyp.)  :  *.  J*  0  (  = 
c  9  c  <T)  ad  dt  (  =  ct —  cd.)  Atqui  funt  curvaturae  in  a  Sc  D7  ut  angu- 
li  contadus  d  Ac P  8c  tDd,  8c  ob  f  a  Sc  dD  coincidentes  cum  cC,  anguli 
ifti  funt  ut  eoruiii  fubtenfe  ^ 9  8c  d  t,  hoc  eft  (per  analoriam  fupra  inven-- 
tarn) :ut  C  A  8c  CD.  Quare, ;&c.  g,  E,D, 


Lemma 


54 

Fig.  41. 


4). 


■Pf  the  Motion  of  a  Jlretcht  String.  TPait  I, 

Lemma  2.  In aliqiio  articulo  vibrationis  fu&  induat  Nervus  tenfus ,  in¬ 
ter  pun'Sa  A'&  B9  forviani'  ntrva  cujufvis  Ay*  B.  Turn  dico  quod  Jit 
hicremettttim  velocitatis piw&i  alicvjus  P,  feu  acceleratio  oriunda  a  vi  ten • 
ftonis  Nervi ,  j it  curvatura  Nervi  in  eodem  puntfo. 

Demon  ft  ratio.  Finge  Nervum  conftare  ex  particulis  rigidis  aqualibus 
infinite  parvis  p  P  Sc  P w9  &c.  &  ad  pundum  P  erige  perpendicularem 
FK  —  radio  curvature  in  P,  cui  occurrant  tangentes  p  t  8c  n  t  in  t,  ih 
parallels  t  s  Sc  p  s  in  $,  8c  chorda  p  t  in  c.  fum,  per  Principia  IVIecha- 
iii&e,  vis  abfoluta,  qua  urgentur  particular  amb %  p  P  8c  P v  verfus  Ry  e- 
rit  ad  vim  tenfionis  fili,  ut  st  a&  p it  •  &  hujus  vis  dimidium,  quo  urge- 
tur  particula  una  pP7  erit  ad  Nervi  tenfionem,  ut  ct  ad  tp ,  hoc  eft  (ob 
triaiigula  fimilia  ctp9  tpR )  ut  tp  vel  Pp  ad  Rt  vel PR,  Quare,  ob 

tenfionis  vim  datam,  crit  vis  acceleratrix  abfoluta  Sed  eft  ac* 

ccleratio  genita  in  ratione  compofita  ex  rationibus  vis  abfoluta  direde  8c 
matens  movends  inverfe  j  atque  eft  materia  movenda  ipfa  particula 

1 P-  Quare  eft  acceleratio  ut  jr#,  hoc  eft  ut  Curvatura  in  P.  Eft  enini 

Curvatura  reciproce  ut  radius  circuli  ofculatorii.  ■<<£.  E.  D . 

Prob,  i.  Deftnire  motnm  Nervi  tenfi. 

In  hoc  Problemate  &  fequentibus  pono  Nervum  moveri  per  fpatium 
minimum  ab^ axe  motus'^  ut  increment um  tenfionis  ex  auda  longitudi- 
ne,  item  obliquitas  radiorum  curvatura  poffint  tuto  negligi. 

Iiaque  extendatur  Nervus  inter  punda  A  Sc  B  *y  8c  pledro  deducat ur 
puncium  z*  ad  aiftantiain  Cz>  ab  axe  AB.  Turn  amoto  pledro,  ob  fie- 
xuram  in  pundo  folo  C,  ill ud  primum  incipiet  moveri  (per  Lemma  2.) 
At  itatini  mnexo  Nervo  in  pundis  proximis  ®  8c  dy  incipient  hxc  punda 
etiam  moveri ,  Sc  deinde  E  8c  e.  Sc  fic  deinceps.  Item  ob  magnam  fie- 
xuram  in  C,  illud  pundum  primo  velociffime  movebitur^  8c  exinde  au¬ 
da.  curvatura  in  pundis  proximis  D,  2s  &c.  ea  continuo  velocins  accele- 
labuntur  •,  Sc,  eadem  opera,  imminuta  curvatura  fin  C,  id  pundum  vicif- 
lip  tardius  accelerabitur.  Et  univerfaliter,  pundis  jufto  tardioribus  ma- 
gis  Sc  \  efocioribus  minus  acceleratis,  tandem  fiet  ut  viribus  inter  fe  rite 
temperatis  mot  us  omnes  confpirent,  pundis  omnibus  ad  axem  fimul 
euntibus  &  fimul  redeuntibus,  vicibus  alternis  ad  infinitum. 

bed  ul  hoc  fiat  debet  Nervus  temper  induere  formam  curvae.  ACD  EB9 
cujus  curvatura  in  quovis  pundo  E  eft  ut  ejufdem  diftantia  ab  axe  Ev\-9 
velocitatibus  etiam  pundorum  C7  D7  JS,  &c.  cpnftitutis  inter  fe  in  ra¬ 
tione  diftantia  rum  ab  axe  Cz.y  D  E*9&c.  Etenim  in  hoc  cafu, 
.patia  C  x9  D  E  e7  & c.  eodem  tempore  minimo  percurfa,  erunt  inter 
e  u t  velocitates,  hoc  eft  ut  fpatia  percurrenda  Cz,  D  d  &c.  Unde  e- 
iunt  ipatia  refidua  xz,  & c.  inter  fe  in  eadem  ratione.  Item 

\pu  emma  2.)  erunt  accelerationes  inter  fe  in  eadem  ratione.  Q^o  pa- 
L  O’  emper  fervata  ratione  velocitatum  inter  fe  eadem  ac  fpatiorum 
pcrcurrendorum,  punda  omnia  fimul  pervenient  ad  axem  8c  fimul  redi- 
ount :  adeoque  rede  definitur  curva  ACDEB .  £.  D. 


Chap,  r.  Of  the  Motion  of  a  ftretcht  String. 

Praeterea,  comparatis  inter  fe  duabus  curvis  ACDEB  Sc  Ax  ft  B 
per  Lemma  i.  erunt  curvature  in  D  Sc  p,  ut  diftantias  ab  axe  D$  Sc  M: 
adeoque  per  Lemma  2.  acceleratio  dati  cujufvis  pundi  in  Nervo  erit  ut 
ejufdem  diftantia  ab  axe.  Unde  ( per  Phil.  Nat .  Princip.  Math.  Se&.X. 
Prop.  $!•)  vibrationes  omnes,  tam  maxim*  quam  minima?,  peragentur  in 
eodem  tempore  periodico,  Sc  pundi  cujufvis  motus  iimilis  erit  ofcilla- 
tioni  corporis  Funipenduli  in  Cycloide.  '<$>.  E.  I. 

Cor.  Sunt  Curvature  reciproce  ut  radii  circuloruni  ofculantium.  Sit 
ergo  a  linea  data,  atque  erit  radius  curvature  in  E  = 

h  a 

#  Ptob.  2.  Datis  log  git  udine*  &  pondere  Nervi ,  nna  cum  pondere  tendente  j 
tnvenire  tevipus  mints  vihrationis. 

Extendatur  nervus  inter  punda  A  Sc  B  per  vim  ponderis  P  Sc  fit  ner- 
vi  poiidus  iV,  8c  longitudo  L.  .  Item  conftituatur  nervus  in  pofiti- 
on eArpCBy  8c  ad  pundum  medium  C  erige  normal em  CS  —  radio 
curvature  in  C,  8c  occurrentem  axi  A  B  in  D  •,  8c  fumpto  pundo  p  ipfi  C 
proximo,  due  normalem pc  8c  tangentem pt. 

Ergo,  ut  in  Lemmate  2,  confiat  vim  abfolutam  qua  acceleratur  parti- 
cilia  pC,  efte  ad  vim  ponderis  P,  ut  c  t  ad  pt,  L  e.  ut  pCad  CS.  Sed  eft 
pondus  P  ad  pondus  ipfius  particulae  pC,  in  ratione  compofita  ex  rationi- 
i  A7d  &  iv  ad  pondus  particuli' pC,  vel  L  adpC,  hoc  eft,  ut  P*L 

'  A  Quare  compofitis  his  rationibus,  eft  vis  acceleratrix  ad  vinr 

graviratis  ut  1  *  L  ad  N x  CS.  Conftituatur  itaque  pendulum  longitu- 
ine  CD  turn  (per  Prhicip.  Math.  SeBr X.  Proh.  $2.)  erit  tempus  perio- 
aicum  Nervi  ad  tenipus  periodicum  iftius  penchili,  ut  */l/x  CS  ad^/lp 
7  L.  At  (per  eandenr  Propoiit.)  data  vi  gravitatis  longitudines  pendu- 
lorum  iunt  111  duplicata  ratione  temporum  periodicorum  ^  unde  erit 
N  *  C S  *  CD  ,  ,  .  aa  _  A 

: - PTX - ■>  vel  (Pro  C 5 renpto  Ffr  per  Cor.  Prob.  i.)  longi- 

tudo  penduli  cujus  vibrationes  funt  ifochronae  vibrationibus  Nervi. 

Ad  inveniendam  lineam  a,  fit  Cnrvee  abfeiffa  A  E  =  %.  &  ordinata 
EE  -x,  &  ipfa  Curva  AF=v,  Sc  CD  —  b,  Turn  (per  Cor.  Prob.  i.) 

erit  radius  curvatures  in  F  =  .  At  dato  i  eft  radius  curvature 


Unde 


aa 

x 


•V  X 


a  a  */  = 


njX-X 


v 


-J-iaa,  utfiati 
az 


X 


b  adeoque  a  a  z  ==  vx  x  :  8c  fumptis  fluentibus 
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T 2  Z  (ubi  addftur  data  quantitas  —  ~:AL 

-  ^  iu  pundo  medio  C.)  Et  hinc  perado  calculo  erit  * 

Z  b2  x  ~  x  *  _ 

Evanelcant  jam  2?  Sc  ^  refpe- 

At  centro  C 


"  y  -  7  ^  -  ----  .  ■'  ii  .  - ls- 

y/a~b - a'-  —  •*:  *4  _  Jr  v.  j- 

ttu  a,  ut  coincidat  curva  cum’axe,  Sc  fiet  j  = 


X 


s/  hh  ~~  x  x 
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Fig.  44* 
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Of  the  Motion  of  a  flntcht  String.  Parti. 

8c  radio  CD  =  b  defcripto  quadrante  circulari  DPE ,  &  fa&o  *  & 

erecla  normali  ^P,  atque  arcu  D P  exiftente  y,  erit  }  —  ^  rr  —■  ■ 

b  .  •.  .  !'  : 


.t 


« 


Unde  8cz.zz-fo-y.  Et  fafto  x.  =:  b  =s  CD,  f  quo  cafu  etiam 


D  P 

fit  y  =  arcui  quadrantali  DPE,  8c  z  —  AD  =  4-  L)  erit  4-  L  =  a  x 

C.D  .  .  * 

atque  £  =  L  x  YTTE'  ^  erS°  CD'  ad  2  D  E  (fit  diameter  circuli  ad  cir- 

cumferentiam)  ut  d  ad  atque  erit  <*<*  = ;  Subftituto  ita- 

que  hoc  valore  pro  a#,  erit  -p-  x  Lx~~~-  longitudo  peinduli  ifochroni  ipfi 

Nervo.  Sit  ergo  D  longitudo  cujus  tempus  periodicum  eft  i,  atque  erit 
cl 

— -p  *  -JT  temPus  periodicum  Nervi,  <f\  E ,  J.  Sunt  enim  pendulo-] 

rum  tempora  periodica  in  dimidiata  ratione  longitudinum. 

Cor.  i,  Numerus  vibrationum  Nervi  in  tempore  unius  vibrationis  pen-] 

dnliCeS 

H  j 

Cor.  2.  Ob  datum  —  *  */  -jp  ?  tempus  periodicum  Nervi  e£|  ut 
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The  Propor¬ 
tion  of  Mathe¬ 
matical  Points 
to  each  other ,  by 
Fra.  Robarts, 
Efq.  v.  334. 
p.  47O. 

*  »•  l9 5< 

?•  55*. 

Abr.  VoL  I. 

?•  10#. 


Pig.  4^* 


y/  -p  -  x  L.  Et  dato  pondere  P  eft  tempus  ut  */  iV  x  L.  Item  conftitutis 
Nervis  ex  eodem  filo,  quo  cafu  fit  N  ut  L ,  eft  tempus  ut  £. 

XYII.  It  has  heretofore  pafs’d  for  a  current  Maxim,  that  all  Infi¬ 
nites  are  equal.  Divines  and  Metaphyficians  have  not  fcrupled  to  ground 
many  of  their  Arguments  on  that  Foundation.  The  Pofition  neverthe- 
lefs  is  certainly  erroneous,  as  *  Dr.  Halley  abundantly  has  fhewn,  and 
has  given  divers  Inftances  of  infinite  quantities  which  are  in  a  determi¬ 
nate  finite  proportion  one  to  another,  and  fome  infinitely  greater  one 
than  another. 

The  like  may  be  obferv’d  of  infinitely  fmall  quantities  (viz.)  Mathe¬ 
matical  Points,)  as  the  following  Proportions  will  make  appear. 

Prop.  j.  The  Points  of  contaB  between  Circles  and  their  Tangents  are  in 
hub  duplicate  proportion  to  the  Diameters  of  the  Circles . 

Let  two  Circles  adch,  afbg7  touch  one  another  from  within  at  the 
point  a.  Draw  the  Tangent paq ,  and  parallel  to  it  the  line;  mn.  From 
the  point  a  draw  the  Diameter  a  c . 

Let  ac  the  Diameter  of  the  greater  Circle  be  equal  to  R ,  and  ab  the 
Diameter  of  the  lefier  Circle  be  equal  to  S, 

-  Let 
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Chap.  L  Of  the  Laws  of  Attraction,  &c.  57 

Let  dh  the  Chord  of  the  Arch  d  a  h  be  equal  to  z,  and  fg  the  Chord 
of  the  Arch  fag  be  equal  to  ,y9  and  let  the  Abfcifs  a  k  be  equal  to 

If  the  Line  ?n  n  be  fuppofed  to  move  till  it  becomes  coincident  with 
the  Tangent^  2,  the  nature  of  a  Circle  will  always  give  the  following 
./Equations, 

z  z  =  4  .R  *  — ■*  \xx. 
yy  z=z  4 S  x  —  4**. 

When  the  Line  is  arrived  at  the  Tangent,  z  and  y  will  become  the  two 
Points  of  Contact,  and  then  % z  =  4 R x  and  yy  =  ^Sx.  (\xx  being  laid 
afide  as  Heterogeneous  to  the  reft  of  the  iEquation,  by  reafon  of  x  being 
become  infinitely  little,)  Therefore 

z z  :  yy  : :  4 R x  :  4 S x  : :  jR.  S. 

Therefore  z  :  y  ::  ^  R  :  ^/S.  Q.E.D. 

Prop.  II:  The  Point  of  Contaft  between  a  Sphere  and  a  Plane  is  infinitely 
greater  than  that  between  a  Circle  and  a  Tangent.  *'£•  47* 

Let  a  be  the  Point  of  Contact  between  the  Sphere  ad  qf  and  the  Plane 
be.  About  the  Sphere  deferibe  the  Cylinder  npgm. 

Draw  kb  to  reprefent  a  Circle  parallel  to  the  Plane.  Let  the  Circle  be 
fuppos’d  to  move,  till  it  becomes  coincident  with  the  Plane.  The  Cylin¬ 
drical  Surface  khgm  will  always  be  equal  ('according  to  Archimedes)  to 
the  Spherical  Surface  daf. 

Now  when  thefe  Surfaces  become  infinitely  fmall,  one  terminates  in 
the  Point  of  Contad,  and  the  other  in  the  Periphery  of  the  Bafe  of  the 
Cylinder.  Therefore  the  Point  of  Contact  is  equal  to  the  Periphery  of 
the  Bafe  of  the  Cylinder  (equal  to  a  Periphery  which  has  the  fame 
Diameter  as  the  Sphere,)  and  by  confequence  is  infinitely  greater  than 
any  point  of  Contact  between  a  Circle  and  a  Tangent.  E.  D. 

Prop.  HI.  T be  Points  of  Contact  by  Spheres  of  different  Magnitude  are  to 
one  another  as  the  Diameters  of  the  Spheres. 

For  by  the  fecond  Propofition  the  Points  of  Contact  are  equal  to  the 
Peripheries  of  fuch  Diameters,  whofe  proportion  is  the  fame  as  the  Dia^ 
meters.  <£.  E ,  D , 

XVIII.  Ponenda  funt  fundameftti  loco  hac  tria,  quibus  omnis  Phyfice  of  the  Law} 
innititur,  principia.  1.  Spatium  inane.  2.  Quantitatis  in  infinitum 
vifibilitas.  3.  Materia  vis  Attradrix.  Dari  fpatium  inane  conftat  ex  mo -  fiCal°Pr7ncipiet9 
tu  corporum.  Quantitatis  in  infinitum  divifibilitatem  ex  continue  by  Dr.  John 
quantitatis  natura  demonftrant  Geometra.  Materia  ineffe  vim  attradri-  Keiil.  ».  315. 
cem  confirmat  experientia.  Ex  duobus  primis  principiis  fequitur.  ^7* 

Theorema  I.  Materia  exigua  qnalibet  particula  potefi  ita  fpatium  quan - 
tumvis  la? gum  occupare ,  ut  pororuvi  Jeu  omnium  meatuum  diametri  fint  da¬ 
ta  reft  a  minores ,  vel  ut  particula  omnes  Jijit  a  fe  invicem  remote  intervallo 
data  retfa  vihiore . 

Theor. 


H 
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Theorema  II.  IWi  poffunt  duo  corpora  mole  aqualia ,  ponder e  fen 
denfitate  (id  ejl  quantitate  materia)  utcimque  inaqttalia ,  iw  quibus  erunt  mea- 
tuum  feu  pororum  fumma  fere  aquales, . 

Sit  v.  g.  digitus  cubicus  alter  auri,  alter  aeris:  quamvis  materia  in 
cubo  aureo  vicefies  millies  fuperat  materiam  in  cubo  aereo,  fieri  tamen 
pot  eft  ut  fpatia  vacua  in  digito  cubico  auri  lint  fere  aqualia  fpatiis  vacuia 
in  digito  cubico  aeris,  fcil.  ut  auri  vacuitates  lint  ad  vacuitates  aeris  ut 
999999  ad  1000000. 

Theor.  III.  Particula  qua  aquam  vel  aerem  vel  alia  ejufmodi  fl'uida  con* 
fit  mint  (ft  modo  fe  tangant)  non  fnnt  abfolute  folida ,  fed  ex  aliis  compofi- 
ta  particulis  7iiultos  meatus  &  poros  intra  fe  continentibus. 

Particula  corporum  minima  &  abfolute  folida,  hoc  eft  vacui  omnino 
expertes,  vocentur  primes  compolitionis  *,  Molecule  ex  pluribus  hifee  par¬ 
ticulis  coalefcentibus  orta  vocentur  particula  fecunda  compolitionis^  Mo¬ 
les  ex  pluribus  moleculis  coeuntibus  conflata,  vocentur  particula  tertia 
compolitionis  ^  &  lie  deinceps,  donee  tandem  perventum  fuerit  ad  parti- 
culas,  e  quibus  corporum  fit  ultima  compofitio,  5c  in  quas  eorundem  fit 
prima  refolutio. 

Theor.  IV.  Prater  vim  illam  AttraBricem ,  qiia  Planet  arum  Cometaritm- 
que  corpora  in  propriis  orbitis  retinentur ,  alia  etiam  ineft  materia  poten - 
tia,  qua  fmguJa ,  ex  quibus  ilia  conftat ,  particula  fe  invicem  attrahunt ,  & 
reciprcce  a  fe  invicem  attrabuntur  :  qua  vis  decrefcit  in  majore  quam  du - 
plicata  ratione  diftantia  augefeentis . 

Theorema  hoc  multis  poteft  probari  experimentis  ^  at  ratio  qua  minui- 
tur  vis  ilia,  dum  a  fe  invicem  recedunt  particula,  num  feilicet  fit  tri- 
plicata,  quadruplicata,  vel  alia  quavis  diftantiarum  augefeentium  ratio, 
qua  major  fit  duplicata,  nondum  aque  per  experimenta  patet  5  erit  for- 
talfe  aliquando  tempus,  cum  accuratiore  adhibita  diligentia  innotefeet. 

Theor.  V.  Si  corpus  conjlet  ex  particulis,  quarum  Jingula  vi  pollent  at - 
traBrice ,  in  triplicata  vel  plufquam  triplicata  ratione  diftantiarum  decref 
cente  *  erit  vis  qua  ab  eo  corpore  urgetur  corpufciilum ,  in  ipfo  contaBu ,  vel 
intervallo  a  contaBu  infinite  exiguo ,  infinite  major ,  quam  fi  corpufciilum  il - 
dud  ad  datam  a  diBo  corpore  difiantiam  locaretur*  * 

Theor.  VI.  Iifdem  pofitis  fi  vis  ilia  attraBiva  in  ajjignabili  diftantia,  ad 
Gravitatem  obtineat  rationem  finitam  ^  eadem  in  ipjo  contaBu,  vel  in  di* 
Jlantia  infinite  parva,  vi  Gravitatis  erit  infinite  major . 

Theor.  VII.  Si  vero  in  ipfo  contaBu,  vis  corporum  AttraBiva  ad  Gra¬ 
vitatem  obtineat  rationem  finitam ,  eadem  in  omni  diftantia  aftignabili  eft  vi 
gravitatis  infinite  minor,  adeoque  evanefeit. 

Theor.  VIII.  V  is  AttraBiva ,  qua  pollent  Jingula  materia  particula  in 
ipfo  contaBu,  vim  gravitatis  prope  in  immenfum  fuperat  ^  non  tamen  eft  vi 
Gravitatis  infinite  major  •,  adeoque  in  data  diftantia  vis  ilia  evanefeet. 

'  —  Vis 
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Vis  igitur  haec  materise  fuperaddita,  non  nifi  per  fpatlola  admodum 
perexigua  diffunditur  *  in  majoribus  diftantiis  prorfus  nulla  eft  *  unde 
motus  corporum  Coeleftium  (quae  longis  intervallis  a  fe  invicem  disjun- 
da  funt)  per  vim  hanc  Attraftivam  nulla  ratione  turban  poflunt,  fed 
eadem  ratione  continuo  peraguntur,  ac  II  vis  ilia  a  corporibus  iis  prorfus 
abeflet. 

Theor.  IX.  Si  corptifculum  aliquod  corpus  tangat,  vis  qua  urgetur  illui 
corpujcuhm ,  hoc  eft,  vis  qua  cum  eo  corpore  coharety  erit  quantitati  contains 
proportionality  71am partes  a  contaBu  remotiores  nihil  conferunt  ad  coh&rentiam, 

Adeoque  pro  vario  particularum  contadu  varii  orientur  cohserentia* 
gradus*,  omnium  autem  maxima  funt  vires  cohaerentia?,  quando  fuperfi- 
cies,  in  quibus  fe  invicem  tangunt  corpora,  plans  exiftunt  *  quo  in  cafu, 
csteris  paribus,  vis  qua  corpufculum  cum  aliis  cohsret,  erit  ut  fuperfi- 
cierum  partes  fefe  tangentes. 

Hinc  patet  ratio,  cur  duo  marmora  exadilfimepoLita,  Sc  fefe  fecundum 
fnperficies  planas  tangentia,  a  fe  invicem  divelli  non  polfunt,  nifi  a  pon- 
^ere,  quod  Gravitatem  Aeris  incumbentis  multum  fuperat. 

Hinc  etiam  decantatilfimi  iftius  Problematis,  de  cohaerentia  materia;, 
folutio  elici  poteft. 

Theor.  X.  Ea  corpufcula  facillime  afe  invicem  Jeparantur ,  quarum 
contains  cum  aliis  funt  paucifiimi ,  &  minimi  y  quales  contingere  folent  in 
corpufculis  Spharicis  infinite  exiguis . 

Hinc  fluiditatis  ratio  redditur. 

Theor.  XI.  Vis  qua  corpufculum  aliquod  ad  aliiid  corpus  maxime  propin - 
quum  attrahitur ,  quantitatem  fuam  non  mutat ,  five  augeatur  corporis  attrch 
hentis  materia ,  five  minnatur ,  eadem  manente  corporis  denfitate ,  &  corpuf- 

culi  diftantia.  .  . 

Ham  cum  vires  particularum  Attra&rices  per  minima  tan  turn  currun- 

dantur  fpatia  •,  liquet  partes  remotiores  ad  C,  D  &  £,  nihil  conferre  ad  at-  ^ 
trahendum  corpufculum  A.  Adeoque  eadem  vi  verfus  B  trahetur  cor¬ 
pufculum  five  adfint  hs  partes,  five  amoveantur,  five  denique  alias  ipfis 
conjungantur. 

Theor.  XII.  Si  ea  fit  corporh  alicujus  textura ,  ut  particuU  ultima  com - 
pofitionis ,  per  vim  quandam  externam  (qualis  efi  pondus  eascomprimens,  vel 
ab  altero  corpore  proveniens  iftus)  a  primigeniis  fuis  contaUibus  pauluhim  di~ 
7noveantur ,  nec  interim  in  novos  contains  commigrenty  particular  per  vim 
attrattivam  fefe  mutuo  petentes,  ad  contains  primigenios  cito^  redibunt :  iif • 
dem  vero  redeuntibus  particularum  corpus  quodvis  componentium  contaflibus 
&  pofitioTiibus ,  eadem  quoque  redibit  corporis  figuray  adeoque  per  vim  at- 
trattivam  corpora  priftbias  quas  amijerunt  figuras  pojfunt  denuo  recupe - 
rare . 

Hinc  Elafticitatis  ratio  reddi  poteft.  Cum  autem  per  vim  Elafticam 
corpora,  in  fe  invicem  impingentia,  a  fe  mutuo  refiliant  (ut  dunonftra- 
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turn  eft  in  Leftionibus  noftris  Phyficis)  a  vi  attraftiva  corporum  oriri  e- 
tiam  debet  eorundem  a  fe  invicem  difcefliis.  i  ~ 

Theor.  XIII.  $>uad  ft  ea  Jit  corporis  textura,  tit  particula  a  prioribus  con - 
taUibus  per  vim  imprefam  dlmota,  in  alios  qui  ejufdem  funt  gradus  imme- 
diate  deveniant^  corpus  illud in  prifihiam  figuram  'non  fe  reftituet. 

Hinc  qualis  fit  textura,  in  qua  corporum  mollities  eonfiftit,  inteltM 
poteft.  ’  5 


%  rhe?r.  XIV.  Particula  materia  pro  diverfa  ipfarum  ftrit&ura  &  compofi - 
tione  diverfis  pollebunt  viribus  attraUivis ,  puta  non  erit  aque  fortis  attrac - 
tio^  cum  particula data  magnitudinis  pluribus  perforata  Jit  meatibus1  ac  Ji 
ommno  folida  &  vacui  expers  ejfet. 

.  Theor.  XV.  Particular  inn  per fetfe  folidarnm  vires  attraBiva  ex  fignris 
2pjannn  mult  urn  pendent  ^  Nam  fi  parva  aliqua  materia?  particula  in  lami- 
nam  circularem  indefinite  exigua  cralfitudinis  formetur,  8c  corpufculum 
311  recta  per  centrum  tranfeunte  8c  ad  planum  circuli  Normali  locetur  $ 
iitque  diftantia  corpufculi  a  qualis  decimae -parti  femidiametri  circuli; 
vis  qua  urgetur  corpufculum  tricefies  minor  erit,  quam  fi  materia  attra- 
hens  coalefceret  in  Sphsram,  8c  virtus  totius  particular  ex  uno  quafi  pun- 
cto  1  nyficq  difiimderetur.  Quin  etiam  eadem  circularis  lamella  fortius 
ad  le  trahit  corpufculum,  quam  alia  ejufdem  ponderis  particula,  qua  in 
tenuem  8c  longum  formatur  Cylindrum.  • 

Theor.  XVI.  Sales  funt  corpora ,  quorum  particula  ultima  compoftionis 
magna  vi  attra&iva  pollent ,  inter  quas  tamen  particular  plurimi  interjacent 
meatus^  particulis,  qua\  habet  aqua ,  ultima  compoftionis  per vii  •  qua  igitur 
a  Jalims  particulis  fortiter  attratfa ,  in  eas  cum  impetu  riiunt  &  a  tniiiio 
contattu  eas  dzsjungunt,  coharentiamque  faliinn  dijfolvunt. 

Theor.  X  VII  Si  corpufcula  duo  viribus  attrattivis  decrefcentibus  in  tri~ 
plicata  aut  plitfquam  tripUcata  r  at  i  one  dift  anti  arum  fe  mutuo  petunt  *  erit 

Xr°ACltv  Zn  J6  impingentium  infinite  major  quam  in  data  intervallo. 

Vide  Prop.  39.  Pnncip.  Newtoni.  -  '  - 

Theor.  XVIII.  Corporis  aqua  gravioris  eo  ufque  diminui  potejf  magmtu- 
o  ut  tandem  m  aqua  fufpenfnm  maneat ,  nec  vi  propria  Gravitatis  defcen «- 


.  Hinc  patef  ratio*  cur  particular  Saline,  Metallic^,  8c  alia  ejufmodi. 
411  minima  redadtae,  in  fuis  menftruis  fufpenfe  hareanU 

Theor.  XIX.  Corpora  major  ami  nor  e  velojcitate  ad  fe  invicem  accedunt , 
quam  minora.  7 

en^rn?  clua  ^e.  mutuo  petunt  corpora  A  8c  By  particulis  maxime 
p  p  nquis  tantum  ineft^  remotiorum  quippe  vires  nulla*  funt.  Non  i- 
y  «U7  Bia^or  Jis  adhibetur  ad  movenda  corpora  A  8c  B  quam  ad  particulas 
m°Ve*  3S’  corporum  eadem  vi  motorum  v.elocitates  funt  cor- 
p  us  reaproce  proportionales :  unde  erit  velocitas  qua  corpus  A  tendit 

verfus 
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verfus  B ,  ad  velocitatem,  qua  particula  c,  a  corpore  foluta,  verfus  idem 
B  tenderet,  ut  particula  c  ad  corpus  A .  Multo  igitur  minor  eft  veloci- 
tas  corporis  A,  quam  foret  velocitas  particula  c  a  corpore  foluts. 

Hinc  fit,  ut  corporum  majorum  motus  fua  natura  adeo  languidus  8c 
lentus  lit,  ut  ab  ambiente  fiuido  &  aliis  circumjacentibus  corporibus  pie- 
rumque  impediatur.  In  minimis  vero  corpufculis  viget  virtus,  8c  ab  iis 
perplurimi  producuntur  effedtus :  tanto  plus  Energise  minoribus  ineft 
corporibus,  quam  majoribus,  : 

Hinc  patet  ratio  iftius  Axiomatis  Chymici,  Sales  non  agunt  nil!  foluti, 

Theor.  XX.  Duo  corpufcula  fefe  non  contingentia ,  adeo  fibi  vicina  locari 
poflunt ,  nt  vis,  qua  fe  mutuo  petunt,  vim  Gravitatis  multiim  fuperet . 

Theor.  XXL  Si  corpufculum  in  fluido  locatum  a  particulis  ambientibus 
vndique  aqualiter  trahatur ,  nvllus  exhide  orietur  corpufculi  motus  quod 
Ji  ab  aliis  particulis  magis ,  ab  aliis  minus  urgeatur ,  ad  earn  partem  tendet 
corpufculum ,  ubi  major  efl  attraBio  :  &  motus  produBus  inaqualitati  attra- 
Bionis  refpondebit,  Jcilicet  in  majori  in&qualitate  major  erit  motus ,  in  mi - 
nore  minor .  * 

Theor.  XXII.  Corpufcula  in  fluido  natantia  &  magis  fe  invicem  trahen - 
tia  quam  fluidi  particulas  inter]  eBas,  depuljis  fluidi  particulis  ad  fe  invicem 
accedentea  vi^  qua  ipforum  attraBio  mutua  fuperat  attraBionem  particula - 
rum  fluidi. 

Theor.  XXIII.  Si  corpus  aliquod  in  fluido  hcetur,  cujus  partes  fluidi  parm 
ticulas  magis  ad  fe  trahunt,  quam  fluidi  particular  a  fefinvicem  Xrahuntur\ 

Jintqiie  in  corpore  meatus  piurimi  particulis  fluidi  pervii,  per  bos  meatus  flui- 
dum  Mud  cito  fe  ctiffundet  *,  &  fl  parti  um  in  corpore  tonne xio  non  tarn  flrma 
ft ,  quin  ab  hnpetu  irruentium  particularum  fuperari  pojflt,  orietur  exinde 
corporis  immerfl  dijfolutio . 

Hinc  ut  menftruum  dato  corpori  dilfolvendo  fit  idoneum,  tria  requirun- 
tur,  i.  Ut  partes  corporis  particulas  menftrui  magis  ad  fe  trahant,  quam 
cse  a  fe  invicem  trahuntur.  2.  Ut  corpus  habeat  meatus  particulis- men¬ 
ftrui  patentes,  8c  pervios.  3.  Ut  cohasrentia  particularum  corpus  confti- 
tuentium  tanta  non  lit,  quin  ab  impetu  irruentium  particularum  men¬ 
ftrui  divelli  polfit.  Hinc  quoque  conftat  particulas  Spiritum.  Yini  confti- 
tuentes,  magis  a  fe  invicem  jtrahi-  quam  a  particulis  corporis  fal ini  in 
Spiritu  Vini  demerli.j  *  ,  ;  \ 

•  f  f "  *  "<  0  e,  • 

Theor.  XXIV.  Si  corpufcula  in  fluido  natantia,  &  fe  invicem  petentia , 

Elaflica  fint,  poft  congrejfum,  a  fe  mutno  refilient  •,  &  hide  in  alia  cor pu fl 
cula  rurfus  impingentia,  denuo  refleBentur  :  ex  quo  fient  innumeri  alii  cum 
aliis  corpufculis  confliBus  conthiuaque  refilitiones .  Fer  vim  autem  attraBi - 
vam,  continuo  augebitur  corpufculorum  velocitas,  fenfui  patebit  partium 
motus  hit efli nus  fed  prout  fortius  ant  hnbecillius  fe  invicem  trahunt  cor¬ 
pufcula,  &  pro  varia,  qua  pollent  El afticit ate,  varii  erunt  hi  motus ,  &  dh 
wrfsgradibus  atqiie  temporibus,  flent  fenfl biles. 

\  ~  Theor,. 
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Theor.  XXV.  Si  corpufcula  fe  invicem  trabentia ,  /e  mutuo  contingant, 
mlltis  orietnr  motns ^  propius  enini  accedere  neqneunt:  Si  ad  exiguum  ad* 
modmn  a  fe  invicem  feponantur  fpatium ,  orietnr  motns ,  /ed  Ji  longius  di~ 
fent,  non  majore  vi  fe  invicem  trahent,  quam  ftuidi  particular  inter jett as  * 
adeoqne  nullus  prodncetur  inotus.  ' 

Ex  hifce  principii*  pendent  omnia  Fermentationis  8c  Effervefcentiae 
Phenomena.  Hinc  patet  ratio  cur  oleum  Vitrioli,  cui  paululum  aquse 
immittitur,  effervefcit  atque  ebullit :  corpufcula  enim  falina  infufa  aqua 
a  mutuo  conta&u  paululum  dimoventur  *  unde  cum  magis  fe  invicem 
trahant  quam  aquse  particulas,  8c  cum  undique  cequaliter  non  trahuntur, 
motum  exinde  oriri  neceffe  eft. 

Hinc  etiam  liquet  ratio,  cur  tanta  cietur  ebullitio,  cum  limatura  Cha- 
lybis  mixture  fupradidt^e  injicitur  :  particula?  enini  chalybis  magna  pol- 
lent  Elafticitate,  unde  valida  oritur  refle&io.  Hinc  etiam  videre  eft, 
cur  menftrua  qusedam  fortiori  vi  agunt,  citiufque  corpus  aliquod  diffol- 
vunt,  fi  aqua  dilutiora  fiant. 

Theor.  XXVI.  Si  corpufcnla  fe  mutuo  attrabentia  vi  Elajlica  careant ,  a 
fe  invicem  non  refieBuntur  \  fed  congeries  feu  moleculas  particularum  effl - 
cient,  unde  fiet  Coagulum  :  &  Ji  particularum  fie  coacervatarum  Gravitas 
fuperet  Gravitatem  fluidi,  fuccedet  quoque  Prsecipitatio.  Oriri  quoque  po- 
tejl  pr&cipitatio  ex  aufta  vel  di  mi  nut  a  Gravitate  menjlrui,  hi  quo  natant 
corpufcula . 

Theor.  XXVII.  Si  corpufculornm  fefe  invicem  attrahentium ,  &  in  fliii * 
do  natantium ,  ea  ftfgura ,  ut  in  datis  quibufdam  ipforum  partibus,  majore 
vi  attratfiva  polleant,  quam  in  aliis ,  &  major  ft  in  iifjem  contattus ^  cor,- 
pufcula  ilia  coibunt  in  corpora  datas  fguras  habentia ,  &  inde  emergent 
Cbryjlallifationes  j  corpufculorimque  componentium  fgura  ex  data  fgura 
Cbryflalli  per  Geometriam  determinari  po/Junt . 

Theor.  XXVIII.  Si  corpufcula  magis  trabantur  a  fiuidi  particulis ,  quam 
a  fe  invicem  •,  fet  ut  quaf  fe  mutuo  fugientes ,  a  fe  invicem  recedant,  &  per 
omne  fiuidum  cito  dijfundentur • 

Theor.  XXIX.  Si  inter  duas  flnidi  particulas  aliquod  intervedat  corpuf* 
culum ,  cujus  blhiA  oppofta  facies  maximis  pollent  viribus  attratfivis ,  hoc  in - 
tcrjettum  corpufculum  particulas  fluidi  fibi  agglutinabxt  \  &  plura  ijtiuf - 
modi  corpufcula  per  fnidum  diffufa  ejus  particulas  omnes  in  corpus  finnum 
contingent,  fuidumque  in  Glaciem  reducent . 

Theor.  ^XXX.  Si  corpus  aliquod  maximam  emittat  effluviornm  copiam , 
quorum  vires  attraBrices  Jit  tit  fortijjima *,  cum  effluvia  h&c  corpori  alicui  le- 
viufculo  appropinquent ,  ipforum  vires  attratfrices  Gravitatem  corporis  levio - 
ris  tandem  fuperabunt  j  &  effluvia  corpus  illud  ad  fe  fur fnm  trahent  y  cum - 
que  mnlto  magis  confer t a  funt  Effluvia ,  in  minoribus  ab  emittente  corpore 
difantiis,  quam  in  major i bus  $  corpus  leve  verftts  denf  ora  Effluvia  femper 

’  4.  urgebi - 
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vrgebitur,  donee  tandem  ipji  cor^ori  effluvia  emittenti  adhere  at,  Hinc  plu* 

r'trtia  Elettricitatis  Phenomena  explicari  poffunt. 

Contra  noftram  hanc  de  viribus  attradtricibus  dodtrinam  fortaile  obji- 
ciet  aliquis  $  Si  vis  hsec  attradtrix  omni  ineftet  materia?  •,  corpoia  pondero- 
fiora  8c  plus  materia?  in  dato  fpatio  habentia,  plus  debere  attrahere,  quam 
corpora  minus  Gravia,  quod  experientia?  repugnat.  Sed  huic  objeduoni 
facile  refpondetur.  Particuh®  fcilicet  ultimas  compofitionis  ('quibus  lolis 
tribuitur  vis  attradtrix)  confertim  juxta  fe.  invicem  locata?,  poliunt  cor¬ 
pus  ponderofum  conftituere,  etiamfi  ipfe  in  fe  fint  rariores,  quam  ea?  f 
quae  corpus  leve  conftituunt  ultimas  compofitionis  particular,  a  ie  mvicem 
remotiores,  8c  plures^&r  patentiores. meatus  inter  fe  habentes. 

Alia  mult  a  font  Nature  Phenomena,  qua  mihi  videntur  lifdem  prin- 
ciniis^ex-plkari  pbfte,  uti  afeenfus  fucci  in  Plantis  8c  Arboribus,  foliorum 
Sc  florum  determinate  8c  conftantes  figure,  eorumque  virtutes  ipeemee, 

&c.  Malta  quoque  que  in  corpora  animali  quotidie  occurrunt,  precipue 
que  ad  fluidorum  curfus  Secretionefque  fpedtant,  ab.iifdem  matcrie  qua- 
litatibus  pendent,  8c  hinc  morborumT heoria  8c  medicamentorum  efredtus 
optime  eruuntur.  .  .  ; 

XIX.  Theorema.  Si  corpus  nrgentevi  Centripeta  in  curva  aliqua  tnovea- of 
tur$  Eritvis  illain  quovis  Curva  punBoyin  ratione  coihpojita  ex  diretfa  ratio- porce,  yj 
lie  dijlantia  corporis  a  centra  virium ,  &  reciproca  ratione  Cult ;  perpendicu-  farm,  7* 
laris  a  Centro  in  retfam  in  eodem  punfto  Curvam  Tdngentem  demijja,  dual  in  nf* 

Radium  Curvature  quern  ibi  obtinet  curva . 

Sit  ®  AO  Curva  quelibet  a  mobili  urgente  vi  centripeta  ad  punctum 
S  tenclente  deferipta.  Sitque  AO  arcus  in  minimo  quovis  tempore  per- 
curfus,  Pm  ejus  tangens,  AR  Radius  circuli  equicurvi,  hoc  eft  civjus  5-* 
Peripherie  pars  minima  cum  Arcu  AO  coincidat.  Et  fit  SP  redta  a  pun- 
€to  S  in  tangentem  perpendiculariter  demifta-,  Ducantur  Om  ad  S  A  8c 
O n  ad  SP  Parallels.  Et  exponat  0  m  vim  qua  mobile  in  A  urgetur  ver- 
fus  5.  Vis  qua  perpendiculariter.  a  tangente.  recedit  corpus,  erit  ut  Ow, 
id  eft  vis  tendens  verfus  R,  8c  faciens  ut  mobile,  eadem  qua  prius  veloci- 
tate  latum,  deferibet  circulum  equicurvum  arcui  AO,  erit  ad  vim  tenden- 
tern  verfus5  S,  qua  corpus  in  curva  AO  movetur,  ut  On  ad  Omy  vel  ob 
equiangula  triangula  \itSPzd.SA.  Sed  corporum  in  circulis  latorum 
vires  centripete  funt  ut  quadrata  velocitatum  applicata  ad  Radios  *  per 
CorohTheorem,  4.  Prhicip,  Newtoni.  Eft  vero  velocitas  recip^oce  ut  S  , 

>  .  p>  \  _  I  •  •  •  ^ 

five  directe  ut  p-^adcoque  quadratum  velocitatum  erit  ut  jp7_:  vis  lgitur 

ut  0  n,  five  vis  qua  in  circulo  sequicurvo  moveri  poteft  corpus,  erit  ut 

OD  1  .  Oftenfum  autem  eft,  effe  SPaiSA  ut  vis  tendens  verfus  R, 

or*  x  jcLK  .  r 

qua  corpus  in  circulo  asquicurvo  moveri  poteft,  ad  vim  tendentem  versus 
S:  fed  eft  vis  tendens  verfus  R.  ut  gpj  ^AR?  adeoqwe  cuot  fttSP\S Ay. 


4 
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1  -  SA--  .  .  „  •  SA 

•■sWTar •  spTTar  ent  VI8  tendens  verfus  s>  ut  ZpTTZb: 

.  E.D.  t 

Q>a  Si  curva  QAO  fit  circulus,  erit  vis  centripeta  tendens  verfus  S, 

jp 7*  Adeoque  fi  vis  centripeta  tendat  ad  S  pundfcum  in  circuinferen-* 

tia  fitum,  erit  [per  32  tertii]  ang,  PAS  =  ang.  .4  adeoque  ob  fimi- 
lia  triangula  ASP ,  erit  AS  ::  AS  :  SP  :  unde  SP  =: 


n  -n-  ....  A  SA%AQi  A  J>3  , 

&»SP  —  ^^5  un<ie  ^oc 


eft,  ob  datum 


Erit  A.M  :  AO  \\  AP ^  :  SA 1 SA1  —  SP1  vSA1  5  ^4 2 


./4S*  *"  ,45* 

erit  vis  reciproce  ut  AS*. 

Sit  DAB,  Ellipfis  cujus  Axis  DB,  foci  F  8c  S,  AR,  OR  cluse  perpen- 
r>g.  52.  diculares  in  curvam  libi  proximo  :  ducantur  KL,  OT  in  SA,  &  KM  in 
(a)  Prop.  3. 0 R  perpendiculares.  Quia  SA  :  SK  .:  (a)  FA-\~SA  ■.  FS,  hoc  eft  data 
£1.  6ii.  ratione,  erunt  rediarum  SA,  SK  Fluxiones  AT,  Kk  ipfis  SA,  SK  pro- 
W  Prop  6  rationales ;  &  eft  A L  =  ( b)  4  lateris  Refti  -\L.  Porro  ob  K  A  ad 
pmis  Seif.  $  P  parallelam,  eft  angiilus  ASP  ==  KA  L  —  TO  A  ob  ang.  TA  0  utri- 
Cm.  Miinij.  ufquecomplementumadredtum  :  quare  KA\AL\\SA\  SP  undeSP  = 
L  SA  L  SA  _  ,  .  ■  . 

T  *  KA  &  KA  ~T*SP'  Porro  ob  ®9uianguia  triang.  KMk,  GPS 

&  OTA,  SPA.  ’  ■  ' 

Eft  KM  s  Kl : '•  GP :  GS ::  AP : 

Item.O:.4T  : :  SK:SA 

.  Item  AT-.  AO  : :  AP-.SA 

L*  x  S  A\ 

:SAi::4rAK'-  —  L'-:<ieAK*,  unde  L*-.aAK * (.40 —  KM -.AO:-.) 
AK:  AR  ac  proinde  AR  —  — .  Eodem  prorfus  ratiocinictinvenie- 

tur  Radius  Curvature  in  Hyperbola  a?qualis  “~£p^5. 

In  Parabola  vero  facilior  eft  calculus.  Nam  ob  datam  fubnormalem, 
eft  Afc  femper  =  ^T=  Fluxioni  Axis  >  5c  triangula  KkMyATO,SPA , 
AKL,  aequiangula,  unde  Adi  :  Kk  ::  ^P;  5.4,  item  eft  „4Tvel  Afc  : 
AO  ::  AP  :  SA,  unde  Ai!4 :  AO  ::  AP /  :  SA1 ::  5,4*  — 5P* :  SA2 :: 
unde  erit  SP1  :S  A1 : •  AO  .*? —  KM:  AQ::  AK  :  AR.  ac  proinde  AR~ 
SAz*AK  ^  '•  5  r  \  , 

— ^pr —  fed  eft  AL=.\  lateris ReSi^iL,  8c  AK  :  AL  ::  SA:  SP, 

quare  erit  f  -  x  3^  =  5  P,  &  SP'  =  quare  erit  ^  R  = 

vel  quoniam  eft,  AK  —  exit  A  R  —^fypr'- 

Atque  ex  his  facillima  oritur  conftru6tio,  pro  determinando  Radio 
curvature  in  quavis  Sedtione  Conica.  Sit  enim  A  K  perpendicularis  in 
Sedtionem  occurrens  Axi  in  A,  ex  Afuper  ^4A  erigatur  perpendicularis 

HA, 
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UK,  cum  AS  produ&a  concurrens  in  H.  Ex  H  erigatur  fuper  AH per- 
pendicularis  HR,  erit  AR  radius  curvature.  In  Parabola  paulo  fimpli- 
cior  adhuc  evadit  conftru&io.  Nam  quoniam  ex  natura  Parabola  eft  SA 
==SK,  8c  ang.  A  K  H  re&us,  erit  S  centrum  circuli  per  AKH  tranfeun- 
tis,  unde  invenitur  Radius  curvature  producendo  S A  in  H,  ut  SH—SA, 
Sc  in ^iferigendo  perpendicularem  HR-,  Et  R  erit  centrum  circuli  ofcu- 
iantis  Parabolam  in  A. 

Vis  Centripeta  tendens  ad  focum  Seftionis  Conics  in  qua  corpus  move- 
tur,  eft  reciproce  proportionalis  quadrato  diftantise.  Nam  quoniam  AR=z 
LxSAi  .  SA  SAkiSPi  2  „  ,  , 

~TS Tl  ent  mVAR  =  SPi y,  L  x  SAi  ~  L  y.  SA >  hoc  eft  ob  datam 
erit  vis  centripeta  ut  g-jj-. 

Sit  Ellipfis  BAD  quam  tangit  in  A  redta  G£.  Sintque  SP  per  cen¬ 
trum  Ellipfls  8c  K A  per  contadtum,  tranfeuntes,  perpendiculares  in  tan- 
gentem.  Erit  SP  x  KA  =  quarts  parti  figurs  Axis  feu  =  quadrato  fe- 
miaxis  minoris  =  B  0  *  DE.  Nam  ob  squiangula  triang.  GBO,  GLA% 
GAK,  GPS  8c  GD  E, 

SP :  SG  ::  BO:  GO 

SO  :  D  G  : ;  B G  :  LG  : :  GO  :  G A 
JDG:BE  ::  GA  \AK, 

und eSP.DEy.BQ  :  AKh 8c  SPx  AK^DExBO  =  \L  xSB. 

Hinc  fi  Mobile  moveatur  in  Ellipfi,  vi  centripeta  tendente  ad  centrum 


Ellipfis,  erit  vis  ilia  diredte  ut  diftantia  *,  Nam  eft 


SP 5  x  4  AKi 

L2 


=  dats 

SA 


quantitati.  Quia  eft  SP  x  AK  quantitas  data.  Vis  igitur,  ut  gp3  ^AP? 
erit  ut  SA  diftantia. 

In  figura  52  demilfa  ab  altero  umbilico  F:  in  Tangentem  Perpen- 

diculari  FT.  Ob  squiangula  Triangula  SAP,  F  A  I,  erit  SA:SP\:  FA 

T?T  SPxFA  ,  SP*  x  FA  a  A  r  .  . 

:  FI  =  — -£—4 —  unde  ent  SP x  FI  =  — —  =  quadrato  femiaxis 

minoris:  unde  fi  Axis  major  vocetur  b,  minor  autem  2d,  erit  *SP*  = 

d2SA  o  Qn  dSA + 


y/b—SA 


In  Hyperbola  autem  eft  SP  = 


dSA 


,  7r  ^  t)  S  Si  [ 

In  Parabola  eft  S  P  =  ^  d  S  A,  pofito  ejus  latere  recto  =  4  d. 

Quoniam  eft  TAZ :  TO2  : :  AP 2 :  SP2 ::  SA 2 —  SP 2  :  SP2  ::  SA2  — - 
d'SA  d1  SA  .  d 2  d2 


■C—SA  :  b^-SA::SA~ 


bS  A  —  SA 1  —  (J2 : 


_  b  —  SAb  —  SA 

znty/bS  A—SA* — <i> ;  A T^4  ;  TO)  cumque  fitT^f  =  5-4,  erit  TO  = 


ds 


y/  0  i  A  —  i  A‘  —  d\ 


Sit 


6  5 


F'S-  5*- 


Fig.  55. 


66 


Fig*  $<>• 


Fig*.  $!• 


Of  the  Laws  of  Centripetal  Force.  '  Parc  I. 


Sit  jam  QAO  quoflibe't  curva,  • cujus  arcus  minimus  fit  AO,  tangeu- 
tes  in  pun&is  A  8c  0,  AP,  Op-  Radius  Curvature  A  R,  Perpendicula- 

SA%  TA 

res  in. tangent es  lint  SP ,  Sp ,  erit  — jp —  ~  A R.  Nam  ob  a>quiangula 


triangula  eft/ P:AO: :  PA :  RASc  A0:TA:\  SA :  PA  ^  unde  ex  aequo  erit  f  P 
tTAvelSA  SA.RAy  eft  vero/P  —  S  A  ,  quareerit RA^— 


Hinc  ft  diftantia  SA\  in  fuam  Fluxionem  ducatur,  8c  dividatur  per 

Fluxionem  perpendicularis  ,  habebitur  radius  Curvature  *,  Quo 

Theoremate  facile  determinate  Curvatura  in  Radialibus  curvis. 

Exempli  Gratia,  Sit  A  Spiralis  Nautica  ^  quoniam  angulus  SAP 

datur ,  ratio  quoque  S  A  ad  SP  dabitur  ^  fit  ilia  ratio  a  ad 

?  .  c  j.  bS  A  bS  a  „  An  S  AS  A  a S  A  - 

b7  erit  S  P  =  — —  8c  S  p  =  — —  8c  AR~  — tt? ==  — j — ,  unde 


a  ‘  a  S  p  ~~  b 

facile  conftabit,  Spiralis  Nautical  Evolutam  efle  eandem  Spiralem,  in  a- 
lia  politicise. 

^  SASa  .  SA  Sp 

Quoniam  AR  =  -jj— ,  erit  sYTyTCfR  =  SWCIT  Atclue  hinc 


rurfus,  ex  data  relatione  ad  SP,  facile  invenietur  lex  vis  centripetal 
Exemphim-  Sit  VAR  Ellipfts  cujus  focus  S,  Axis  major  VR  -=  Axis 
minor  f=  2  J,  latus  Redtum  =  2  P.  Sitque  V a  <j^z\ia  curva,  ita  ad  hanc 
relata,  ut  fit  perpetuo  angulus  VS  A  angulo  VS  a  proportionalis,  &  fit 
Sa  —  SA.  Quaeritur  lex  vis  centripetae  tendentis  ad  SD  qua  corpus  in  cur¬ 
va  V a  moved  poteft. 

Quoniam  ang.  VS  A  eft  ad  VS  a,  in  data  ratione  *  horum  angulorum 
incrementa  erunt  in  eadem  ratione,  ft tque  ea  ratio  7 n  ad  n  •,  unde  erit  ot=z 


71  x  0  T 


m 


Eft  autem  0T  = 


dSk 


ndSX 


y/bSA—SA2  —a2 


unde  erit  0  t  = 


Ttl./bS  A  —  SA2  —  d a* 

Quoniam  autem  eft  SA 2  +  SP*  1  ;  £Pa  ::  tad-j-oi1  :  oP  ::  SAiJ^ 

n2  d2  S  a  ‘  71 2  d 2  Sz  ,  n2  d 2  - 

SA *  —  :  , n'bSA—SA'  —  fc  ::  1  +  mAbSA—SA‘—i> 

*<Z* 


mrxbSA  —  SA‘  —  d » ::  m*  bSA  —  J n’ S  A' —  m*  d*  +  n'  *'  •  »’  i‘. 


unde  erit  %/m*bisA  —  m*SA' 

7ldS  A 


m 


d2  -J-  n2  d2  '•  71  d  :  ;  SA:SPy  8c  S  P  = 


>/m2  b  S  A —  m2  S  A2 —  n2  d 


v  Cujus  ut  habeatur  fiuxio  pro  ?n2  bS  A 


7i  dS  4 


—  m2  SA^-m*  d1  +  n 2  d'0  fcribatur  x  *,  8c  erit  5P=  — &  SP3  =- 


✓  •*> 


jji.  >  8c  eft  *  =  j?i*  —  2m*  5/iS  A,  8c  S  A  dS  A  x  x 


i 

’a* 


"5 
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—  \  n  ^  ^  7  sc  reducendo  partes  ad  eundem  denominatorem *,  erit  S  p  = 

7idSj  x  2  n - X'  jn  Humeratore,  locotfSc*,  ponendo- ipforum 


*4- 

valores,  8c  ordinando  fit  S  P  = 
Sp 


w d S  a  x  -f  m1  bS  A  —  w 1  ^ 2  j"  n 2  ^ 1 


*•; 


j 


,  un¬ 


de  erit  77 


~mz  bS  A  —  *  J2  -f-  2  J z  ^ 


Si 


5 P 3  X  S  A  11 1  d  §4  3  *  u'“u’  S  P  S  x  S  a7 

.  .  .  .  Ain2  bS  4  —  m 2  d *  4-  n 2  3 

ut  vis  centripeta,  quare  erit  vis,  ut  - — - '^drS~AA -  vel  °k 

*i  2  7  2  *  i  .  .  .  a  mx  bS  A  —  m2  dz  4“  n1  dz 

datam  n  a 2  m  denotmnatore  erit  vis,  ut  — - - 


S  A>  v  5 

j,  i  «  Am2bSA — a  m2  b  R~\~  a  7i2  b  R  r 

vel  loco  d 1  ponendo  —  erit  vis  ut  - - - — - - - L-- - ?  feu 

,  j  x  b  in 2  S  A  —  R  m *  -f*  R  n 2 
ob  datam  --- ,  ut - — —  —  - 


S  A  3 

in 1  .  R  n 2  —  R  m 


Qua? 


SaQ— r  —  jji’T  3^T 
omnia  exade  coincident  cum  iis  qua?  a  Domino  Newtono  de  vi  centripe- 
ta  corporis  in  eadem  curva  moti,  traduntur,  in  Prop.  44.  Princip. 

Quoniam  vis  Centripeta  tendens  ad  pundum  S ,  qua  urgente  corpus  in 

S  * 

curva  moveri  poteft,  eft  Temper  ut  YpTTsT  -9  hinc  ex  data  lege  vis 

Centripeta?,  Inveniri  poteft  relatio  S  a  ad  SP ,  ac  proinde  per  methodum 
Tangentium  Inverfam,  exh:beri  poteft  Curva  qus  data  vi  Centripeta 
defcribi  poffit.  ^  , 

Sit  verbi  gratia  Yis  reciproce  ut  diftantbe  Dignitas  quaelibet  m ,  hoc  eft, 

n  S *  h  aSP  iS'A  0  n 

ritSPl ^S  a^PTa7’  cnt  ST^ &  capiendo  harum  flux. 

a  -.ion  bSA'~m~ fe  , 

lonum  nuentes  *  erit  1  SP^  ^  t  ?  unde  erit 


m 


1  x  a 


tn  —  T 


X  a2 


FSA  l~m  A-  e  =  ^  mu^t^P^cando  tarn  numeratorem,  quam  deno* 

minatorem  fradionis,  per  S  Am~]  -5  8c  loco  ~1  a*  ponendo  d\  fit 
d'SA —  '  _  .  „  dx/sA^1 

F+TsA ^  =  SP  ’  <3uare  erit  sp  =  pi+TO^i- 


Quod  fi  quantitas  conftans  e  fit  nihilo  Kqualis  erit  SP  - 


S SA 


m—  1 


Adeoque  fi  vis  reciproce  ut  diftantise  quadratum,  poni  poteft  <SP  = 

f  1,1  ^  1  ^ 

^7^^,  &  curva  erit  Parabola  cujus  latus  redum  eft  ~Ljp~y  vel  poteft  efie 
x/sA 


SP-dx 

x/SA 


x/b—SA 


■,  Sc  curva  erit  Ellipfis,  veldenique  poteft  efle  SP=  d  x 


'^i'xSa9  &  curva  evac^^  Hyperbola.  j  2 


Si 
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Si  vis  fit  reciproce  ut  diftantia? cubus,  fupponi  poteft,  ut  SP fit 

Sc  curva  fit  fpiralis  Nautica,  vel  fieri  poteft  ut  fit  SP=i — 
r  .  .  V  b  — e  S  A1  * 

Curva  erit  eadem  cum  ea  cujus  conftructionem  a  fectore  hyperbola  petit 

Dominus  Newt  onus  y  vel  poteft  effe  SP  =  — 7— ■■  &  ejus  Curva:  con* 

.  y  to -f- e  S  AiT 

itrudhonem  per  Seftores  Ellipticos  tradit  idem  New  tonus.  Cor.  a.  Prop.  1. 
lib.  1.  Princip. 

Si  vis  centripeta  lit  reciproce  ut  diftantia y  relatio  inter  SA  Sc  SP,  se- 
quatione  Algebraica  definiri  nequit,  Curva.  .tamen  per  Logarithmicam 

vel  per  quadraturam  Hyperbola  conftruitur,  fit  enim  SP  =  * 

7  _  _ L,,  $  ^ 

ubi  L.S A  defignat  Logarithmum  ipfius  SA. 

Moveatur  jam  corpus  in  Curva  $^AO,  urgente  vi  centripeta  tendente 
ad  &  Celeritas  corporis  in  A  dicatur  Cy  celeritas  autem  qua  corpus  up- 
gente  eadem  vi  centripeta,  in  eadem  diftantia,  in  circulo  moveri  poteft, 
dicatur  c.  Conftat  ex  Theoremate  primo,  quod  ft  SA  exponat  vim  Cen- 
tripetam  tendentem  ad  S  y  vis  Centripeta  tendens  ad  R,  qua  urgente, 
corpus  cum  celeritate  C,  circulum  cujus  radius  eft  A  R  defcribet y  per  S  P 
exponetur.  Corporum  autem  circulos  defcribentium  vires  Centripeta 
funt  ut  vclocitatum  quadrata  ad  circulorum  radios  applicata,  quare  erit 

SP :  SA  : :  >  unde  erit  SP  x  AR\  SAZ Cz  ;  cz  8c  C :  c 

^TFTaTR  :  SA. 

cum  S  A  coincidat,  ut  fit  in  figurarum  verticibus,  erit  C ;  c  : ; 

y/ARty/SA.  Quod  fi  curva  fit  Sedio  Conica  A  R,  radius  cur¬ 
vature  in  ejus  vertice  eft  squalis  dimidio  lateris  redi  =  £  JL,  ac  proinde 
erit  velocitas  corporis  in  vertice  Sedionis,  ad  velocitatem  corporis  in  ea* 
uem  diftantia  circutum  defcribentis,  in  dimidiata  ratione  lateris  redi,  ad 
diltantiam  lllam  duplicatam, 

Quoniam  eft  A  R  =  —-£-S  A ,  erit  C1 :  c* : :  §IjLS^Nlj  .  SA » 

SP  n.  S'  A  ** 


•  • 
4  ♦ 


S p  *  SA  ::  SP  *  S  a  :  SA  x  S  p  ,  adeoque  ex  data  relatione  <SZJad 
b  Ay  dabitur  ratio  C  ad  c.  Exempli  Gratia,  Si  vis  fit  reciproce  ut  diftan- 
ti*  dignitas  m,  hoc  eft  fit  &  erit  Si  :  ~£S*J  \ 

adeoque  erit  O  SP*  Sa  :  a>  S  A-i  :  bSP*. 


a1  S  A" 


Unde  fi  ponatur  SP‘  =  tl^—=rr -  S-4^L \ erit  C‘:c>: SA  — ■ 


m  ^  T 


b  F 

2  a' S. A m-s  ::ra  —  i ;  2  ac  proinde  erit  Ctc y'T  :  / 


Quod 


6p 
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Quod  fi  ponatur  SPl  =  fet  n,  „v, 

y  b —  eSAm~i  b  —  e  SAm~ 1  net  L  acrcv- 

„  ,  ~t~ <*J  bSAm~' 

ut  a'  SAm-'  ad  : - = -  hoc  eft  ut  b — e  SAm’1-'  ad  ^T"^,  fed  eft 


b—eSA 


W  •-  I 


ratio  b  e  SAm *r,  ad  2  x  ^  minor  ratione  Z>ad  "°7~  feu  ratione  2 
ad  1,  unde  erit  C  ad  c  in  minore  ratione  quam  eft^/z  ad  ^/  m  — .  i. 

Similiter,  fi  capiatur  SP  =  :n.  i7  invenietur  efie  C  ad  c  in  ma- 

jore  ratione  quam  eft  ^/T  ad 

Cor,  Si  corpus  in  Parabola  moveatur,  8c  vis  Centripeta  tendat  ad  fc- 
cum  (S,  erit  velocitas  corporis  ad  velocitatem  corporis  in  eadem  diftan- 
tia  circulum  defcribentis  ubique  ut  z  ad  1,  nam  in  eo  cafu  eft  m  —  2 
8c  Vi.  1  =  t.  Velocitas  corporis  in  Ellipfi  eft:  ad  velocitatem  corporis 
in  circulo  ad  eandem  diftantiam  moti,  in  minore  ratione  quam  F  ad  1 . 

Velocitas^  in  Hyperbola  eft  ad  velocitatem  in  circulo  in  majore  ratione' 
quam  ^/2  ad  1. 

S'1  Corpus  in  Spirali  Nautica  deferatur,  eft  ejus  velocitas  ubique  a qua¬ 
ils  velocitati  corporis  in  eadem  diftantia  circulum  defcribentis,  nam  in  eo 
cafu  eft  ni~  3  &  m  —  1  =  2. 

Problema.  Pojito  quod  vis  Centripeta  (cujus  quantitas  abfoluta  not  a  ejlj 
Jit  reciproce  iti  diftantia  quadratum,  &  projiciatur  corpus  Jecundum  datam  lj6> 
reczam  data  velocitate.  Invenire  curvam  in  qua  movetur  corpus. 

Projiciatur  Corpus  fecundum  datam  redtam  ABy  cum  data  velocitate 
C  Et  quoniam  quantitas  abfoluta  vis  centripetal  nota  eft,  dabitur  inde 
velocitas  qua  corpus  polfit  circulum  ad  diftantiam  SA  defcribere  urgent© 
eadem  vi  •,  eft  enim  aqualis  ei  qua*  acquiritur,  dum  corpus  vi  ilia  unifor- 
miter  applicata  urgente,  cadit  per  4  S  A.  Sit  ilia  velocitas  c.  Ex  A  in 
AB ,  crigatur  perpendicularis  AK,  8c  in  ea  capiatur  ARy  quarta  propor- 

tionalis  ipfis  c 2  C1  8c  "gpr,  8c  erit  AR-xadius  curvature  in  A . .  Ex  R  in  . 

AS  demittatur  perpendicularis  R  H 8c  ex  H  in  AR  perpendicularis  HK , 

8c  dudta  redta  S  A,  ciabit  axis  pofitionem  ^  Fiat  angulus  FA  K  angulo 
^  fi-  FA  Ft  ad  S  K  Parallela,  figura  in  qua  movetur  corpus  erit  Pa¬ 
rabola.  Si  autem  Axi  SK  occurrat  in  F  h  8c  punfta  S  8c  F'cadant  ad 
eandem  partem  pundti  A,  figura  erit  Hyperbola  ^  fin  ad  contrarias  par^ 
tes  cadant  pundta  S  8c  Ky  erit  figura  Ellipfis,  unde  focis  S  8c  F  8c  Axe  • 

o  A  rjr  FA  defcribetur  fedtio,  in  qua  corpus  movebitur. . 


XX.  Cum  D.J.  Bernoulli  objettiones  qua-f dam  edidijfet  contra  Solutzonejn  r  a  Solution  of 

Newtonianam  hujufce  Problematis,  adje&a  Solutione  a  jeipfo  inventa^  CL  the  i-iverfePro* 

Keiilius,  ObjeBionions  ejm  dibit  is  Sol  ut  lone  m  aliam  edit,  repetens  vaitca^™,0^*'  ntrt,~ 
qu&'fupra  tradita  Junt.  .  -  .  *  *  *  ?et*l  Force,  ,  by 

ait  v  IL  Cu  ya  qusvis,  quam  corpus  urgente  vi  centripeta  ad  centrum  ho.  p*  9U  - 
Ctendente  defci’bit :  hanc  Cur v am  in  duobus  pundtis^  infinite  vicinis.  \8t 
JC  tangant  reft*  IP,  Ap,  ad  quas  e  centro  demittantur  perpendiculares 
c  P,  C/j  centro  item  C  defcribantur  KE?  lDr  8t  ducatur  Cl.  ~  .  Erit 
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jPp 

Erit  vis  ccntripeta  ut  Qiiantitas  yCTN  Q-uo^  T^eorema  licet  in 

pradido  loco  demonftravimus,  ecce  aliam  ejus  demonftrationem.  Ex  K 
ducantur  Km  ad  CP  8c  Kn  ad  Cl  parallels.  Et  ob  aequiangula  triangula 
I  CP,  IKN ,  n  KM, ;  Itemque  ob  I  Km  8c  Ip  P  aequiangula,  Erit, 

Ip  vel  IP,  :  IK  :  :  pP  :  Km 

PC  :  IP  Km  Cm n  ‘  '  • 

T  AT  ;  IK  ::  mn  :  unde  ex  aequo  fiet 

nPxIK* 

PC  x  IN  :  IKZ  : :  pP  :  nK,  8c  erit  nK  —  pCTy-  IN'  ^>r2e“ 

terea  tempus  quo  defcribitur  arcus  IK  e ft  ut  Area  feu  triangulum  ICA, 
vel  ejus  duplum  PC  x  IK-,  adeoque  fi  tempus  detur  erit  PC  *  IK  quantitas 
conftans.  Dato  autem  tempore,  vis  centripeta  eft  ut  lineola  Kn  quae  fub 
urgente  vi  ilia  defcribitur,  adeoque  vis  centripeta  eft  ut  lineola  ilia 

duda  in  quantitatem  conftantem  ^  j^2,  hoc  eft,  erit  vis  centripeta 
I  Pp  X  IKZ  Pp  - 

ut  PCrxIK  l  *  PCCClN  eu  ut  ftuantltas  PCTy,  IN'  Q“U0C^  erat  demon- 

ftrandum. 

Velocitas  corporis  in  quovis  loco  eft  ut  via  in  minimo  quovis  tempore 

percurfa  direde  8c  ut  tempus  illud  inverfe-,  adeoque  &  ut  IK  x  p(p~YK% 

hoc  eft,  velocitas  erit  reciproce  ut  Perpendicularis  e  centro  in  Tangen- 
tem. 

Si  diftantia  corporis  a  centro  dicatur  x ,  Sc  Perpendicularis  in  tangen- 
tem  p ,  erit  IN=x8cPpz=p  &  vis  centripeta  exponi  poteit  per  quanti- 

f  4  ’0 

tatem  piT5  ^tmendo  quantitatem-  quamlibet  pro/4. 

*  Cmvr\  Adeoque  fi  cum  *  Domino  Bernoullio  vim  centripetam  nominemus  p, 

Mathem.  _  .  /*  #  n  P 


Par.  An.  1710.  erit 

pi  x 


=  9  8c 


x  <p  *  &  capiendo  harum  quantitatum  fiuentes  erit 


-  ==  Fluenti  quantitatis  i  <p. 


At  cum  velocitas  corporis  fit  reciproce  ut  perpendicularis  p ,  ejus  qua- 

1 4 

.dratum  exponi  poteft  per  ,  Si  itaque  velocitas  dicatur  v,  eritv’  = 


—  Fluenti  quantitatis  'x  <p%  Quod  Pi  A  Pit  locus  de  quo  cadere  debet 


II 

7p  1 

corpus  ut  acquirat/n  D  vel  I  velocitatem  7;,  deque  loco  corporis  D  eriga- 
tur  perpendicularis  DF  —  <p  erit  redangulum  D  E  *  D F  =  x  Sit  jam 
BFG  iinea  curva  cujus  ordinance  exponant  vires  centripetas,  feu  quantita* 

tes  9.  Fluens  quantitatis  *  9  erit  Area  curvilinea  A  B  FD  =  f  ~  a- 

deoque  erit  v  ut  Areas  AB  FD  latus  quadratum.  Quod  fi  velocitas  ea  fit 

qua 


> 


.  *-  ■  - 
I 


r 


\ 


i 


i f 


i 


i 


t 


i 


4 

» 


* 


■i 


9 


X 


N 


* 


I 

i’.irt  T.  PlafeS.  /?  pj\ 
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Chap.  I.  Of  the  Laws  of  Centripetal  Force . 

Qua?  ab  infinita  diftantia  caderido  acquiritur,  erit  vl  feu  fluens  ipfius  #  $  s- 
quale  ares  OD  FO  indefinite  protenfe. 

Hinc  Temper  dabitur  quantitas  p  in  terminis  finitis,  quando  Area  ilia 
curvilinea  terminis  finitis  exponi  poteft.  Sit,  verbi  gratia,  vis  centripeta 

reciproce  ut  diftantia  dignitasw,  hoc  eft,  fit  i  ^  = — 7.  Si  velocitas  cor- 

poris  fit  ea  quse  acquiritur  cadendo  ab  infinita  diftantia,  erit  v 2  =: 

g  f r  . 

- ; — — -  = - Sc  in  hifce  omnibus  cafibus  Area  indefinite  protenfa 

in —  1  xx  m  1  2  p 

eft  quantitas  finita.  Poteft  autem  corpus  in  trajedoria  revolvi  velocitate 

«f 

cujus  quadratum  vel  majus  fieri  poteft,  vel  minus  quantitate  ■ 

m  “■  1  x  x 

vel  huic  squale.  Adeoque  erit  v 1  =  iF~s  ~  e  * 

Hinc  urgentibus  his  viribus  tria  Curvarum  genera  defcribi  poftunt , 
prout  e 2  eft  quantitas  .pofitiva  vel  negativa  vel  nulla. 

V.  G.  Si  Velocitas  major  fit  ea  qus  acquiritur  ab  infinita  diftantia  ca¬ 


dendo,  fit 
g 


£1 

2  p 


m 


jf  ,  -  ^ 

— \ — ~i  +  e*  :  fi  velocitas  fit  minor,  erit  —— 
—  1  x  1  *  ?  2  p 


— I  x~—  e'"-  fi  squalis,  erit  ■ 


/♦ 


S 


2S 


in 


1  x 


m  -  1  * 


.  Sit  —  a1  &  Sc  — —  x  g  =  b1  e\  Et  fi  velocitas  corporis  fit  ea  quar 
^  in  1 , 


ab  infinito  cadendo  acquiritur,  erit  p 


a *  x 


- 1 


0  x- 


m  »  r 


feu  p  =  — £ 


At  fi  velocitas  major  fit  aut  minor  hac  velocitate,  fiet  uti  oftenfum  eft 


£t  _  X  ,  .  £r;g±e‘x 

2  p 1  m  —  1  x ‘ 1  —  x7®*1 

nendo  earum  valores  a2  e2  Sc  b1  e\  erit 


m  »  1 


g 


Unde  pro  if*  Sc  po- 


a'1  e2 


b2  e2  -I-  e 


*\ 


x 


m  -  1 


t  .  Pl 

b1- bx”’-'  _  a'xm-' 

-  &  fietp»=y.  +  jt^r;.> 


X 


•  i 


feu-^- 


X 


TO  -  1 


Adeoque  fi  Vis  centripeta  fit  reciproce  ut  cubus  diftantis,  hoc  eft,  fi 

2  1  -«  •» 

ct  x  *  a*  x  ~ 

fit  771  =  3  &  ttz — 1  =  2.  Erit  p2  ===  ■  ^7-,  vel p2  =  p— p-p-,  vel  denique 
a2  x2 

S  ~  b\  —  x:2V  , 

In  primo  cafu  conftat  Curvam  efle  Spiralem  Logarithmicam  :  nam  fit 

a  X  *  ‘  t  •  ;  -  /  :  *  ■  ;  • 

p  =  "2," ,  8c  b  :  a  x  :  p.  adeoque  ob  conftantem  rationem  &  ad  erit  an- 
gulus  CIP  ubique  conftans.  \>  r 


7 1 


Pona- 


1 
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a1  x  1 


P011  am  us  jam  efie  p 1  =  przpp-  &  ex  hac  fuppofitione  tres  oriuntur  ‘ 

dive  rile  Curvarum  fpecies,  prout  a  major  eft  quam  b,  aut  ei  aqualis,  aut 
minor. 

Et  primo  fit  a  major  quam  b.  Centro  C  8c  ad  diftantiam  quamvis  da- 
tam  defcribatur  circulus  HTX,  cui  reft*  CK,  Cl  produdtse  occurrant  in 
T8cX.  Et  eft  IIV1:  Id IV::  IP1:  PC*  &ita  Cl1  — PC1:  PC1::*1  —  »*-.  n* 

.  i  ■»  _  1  ..  y  -  X  i 


; ;  x 1  — 


a 1  x 2  <  a z  xz  a 2  # 1 


b 1  -j-  x2  *  b1  -|-  x 


-  •  •  T  _ . 

2  «-♦  1 


£*-f 


Quare  erit  ^ * 1  +-  £*  —  4*  :  ::  I AT :  KN:  x  : 


#  X 


-  K IV.  Et 


.  \/ x"  -f-  b*  — 

quoniam  eft  a  major  quam  b,  erit  b'  —  a'  quantitas  negativa.  Sit  ilia 

c\  unde  fit  KN-  —~~x.  Dicatur  radius  circuli  HTb,  8c  eft  CK 


%/  X2 


/ 


:  KN::  CT:  TXhoc  eft  *  s  ::  b  :  ^  ^  =  rX  =  „  fi  arcus 

HT  vocetur 


Sit  x  = 


c 2  * 

unde  i  =:  —  — 8c  = - Item  erit  *2  —  c  2= 


**  ~  c  2  =  ■  ■■  =^rxg>-x»i  unde  ; 

b  a 'x  — ha* 

.  bit  a  :  c  : :  w  :  i. 


% 1  x 

quibus  valoribus  fubftitutis,  erit 


X^/X'—C* 

hoc  eft,  fit  a  =  a  c,  &  fiet  XI  feuji  = - Eft  vero  z 


? 


ad 


C  z 


ut  k  h  ad  c  ^  hoc  eft  in  ratione  data  :  adeoque  eorum  fluentes,  li 


VG*  —  *£ 

iimul  lncipiunt,  erunt  in  eadem  ratione,  hoc  eft  erit  HT  feu  y  ad  fluentem 
quantitatis  — ^  ?—  ut  nb  ad  c. 


s/q1  ** 

Quod  fi  centro  C  radio  CV  =r  c  defcribatur  circulus  VL,  8c  CG  fit  — 


&  710  —  x,  fiet  arcus  jkm=~. 

✓ 


C  £ 


"l 


fluxioni  arcus  quando  fluxio 


eft  quantitas  pofitiva  :  fed  quando  eft  negativa,  ejus  fiuens  eft  arcus  Vm 
prioris  complementum.  Arcus  enim  ejufque  complementum  eandem  ha- 
bent  quantitatem  fluxionem  denotantem,  diverfis  tantum  fignis  aifedam*5 
quia  crefcente  uno  decrefcit  alter. 

Hinc  eft  HT  ad  Vmutnh  ad  c  :  fed  eft  CV  ad  CHut  Ve  :  HT  hoc  eft 

/ 

c  :h  *-:Ve  :  =  HTy  quare  erit  —7— : V m::nh  :  c ,  unde  V e  vVm 


c  ,  .  c 

::  n :  t. 

Pr^terea  ex  natura  circuli  erit  CG  :  CT ::  CV :  CT,  quando  wT  circu- 
lum  tangit ;  hoc  eft  erit  x  :  c  ::  c  :  =  CT  =  Hinc  fi  capiatur  an- 


x 


gulus 
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gulus  VCe  ad  angulum  VCm  ut  n  ad  r,  8c  producatur  Ce  ad  K  ut  fit  CK 
-s=  fiecanti  CT,  erit  A  pundum  in  Curva  qusfita. 

Hie  obiter  notandum  eft,  fi  n  fit  numerus,  hoc  eft  fi  fit  a  ad  c  vel  a  ad 
y/a '  —  b 1  ut  numerus  ad  numerum,  Curva  V I  fiet  Algebraica :  nam  in 
hoc  cafu  relatio  mG  ad  finum  anguli  VCe  squatione  definitur,  8c  hi¬ 
de  habebitur  relatio  finus  anguli  VCe  ad  CT  vel  CK  per  squationem 
determinatam,  8c  inde  demum  dabitur  requatio  qus  exprimet  relationem 
inter  ordina'tam  8c  intercept  am  a  pundo  C  incipientem.  Harum  Curva- 
rum  ordines  8c  gradus  in  Scala  aquationum  Algebraica  diverfi  erunt  pro 
magnitudine  numeri  n.  In  his  omnibus  Curvis  fic  deferiptis  Afymptoti 
pofitio  hac  ratione  determinate :  Fiat  angulus  VCL  ad  redum  angulum 
ut  n  ad  i.  In  eo  angulo  diftantia  corporis  a  centro  evadit  infinita.  Jam 


quad,  perpendicularis  in  Tangentem  PC  = 


a 1  x 2 
b 1  -J-  x 


ubi  x  eft  infinita. 


fit  PC1  =  — — ,  feu  PC  =  a .  Ducatur  itaque  CR  ad  CL  perpendicular 
x 

ris  8c  squalis  reels  a,  8c  fi  per  R  ducatur  R  S  reds  CL  parallela,  hsc 
Curvam  tanget  ad  infinitam  diftantiam,  feu  erit  Curvs  Afymptotos. 

Si  corpus  in  quavis  harum  Curvarum  defeendendo,  ad  Apfidem  imam 
per vener it  $  Hinc  rurfus  afeendet  in  infinitum,  8c  aliam  Curvam  priori 
fimilem,feu  potius  ejufdemCurvs  fimilemportionemafcen,dendodefcribet. 

Curvs  hs  poflimt  pluribus  revolutionibus  circa  centrum  torqueri, 
priufquam  ad  Afymptoton  convergere  incipiant,  8c  motus  angularis  reds 
CK  erit  squalis  totidem  redis  quot  numerus  n  conftat  Unitatibus.  v.g.  fi  n 
fit  100,  perficientur  viginti  quinque  Integra  revolutiones  priufquam  di¬ 
ftantia  a  centro  evadat  infinita.  ^  a 

Audo  numero  w,  eadem  manente  a,  minuitur  c  :  eft  enim  —  =  c  8c 

ct2  ^ 

- =  c2  =  a2  —  b\  unde  fiet  n'  ~  1  x  * 1  =  w*  J1.  Et  proinde  fiet 

it2 


a1 :  b2 : :  nx :  n1  —  i  adeoque  fi  bl  ad  squalitatem  accedat  ipfius  a\ 
perveniet  quoque  n 1  —  1  ad  rationem  squalitatis  cum  n  \  8c  proinde  au- 
gebitur  n  &  in  eadem  ratione  minuetur  c.  Ponatur  itaque  efle  b2  fere  s- 
quale  ipfi  a 2  \  adeo  ut  cum  differentia  fit  infinite  parva,  fiat  n  numerus 
infinite  magnus,  8c  radius  circuli  c  fiet  infinite  parvus,  feu  circulus  in 
fuum  centrum  contrahetur.  At  fic  evanefeente  c,  non  pariter  evanefeit 
CT,  fi  angulus  VCM  fit  propemodum  redus:  nam  in  omni  circulo,  etiam 
minimo,  fecans  anguli  redi  eft  quantitas  infinita.  ^  Curva  itaque  hsc,  ob 
71  numerum  infinitum,  infinitis  numero  revolutionibus  centrum  ambibit, 
priufquam  ad  Afymptoton  convergere  incipiet. 

Evanefeente  autem  c  fit  b  =a  8c  p  =  — - — ===■.  Et  quoniam  in  om- 

r  v/x2  +  ^2' 

ni  cafu  eft  ;  = - ,  evanefeente  c  fiet  )  =  — f-,  unde  capiendo 

X  s/  X  *  "T  C 1  X 

b  a 

Fluentes  fiet  v  =  — •  feu  x y  s  b  a  =  dats  qvaatitati. 

x  k  “  ~  Hsc 


7? 


Fig*  4* 
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.  Ha?c  Curva  eft  Spiralis  Hyperbolica,  qua;  plures  habet  notabiles  pro- 
prietates.  Si  ducatur  radius  quilibet  ClT  Curva;  occurrens  in  T,  Sc  peri¬ 
phery;  circuli  in  T,  Sc  ex  Cad  Cl  excitetur  perpendicularis  CT,  atque 
IT  tangat  Curvam  in  I,  Sc  reft*  CT occtirrat  in  T:  erit  CT conftans  refta, 
.equalis  foil,  arcui  VE-,  qua  proprietate  Logarithmicam  aemulatur,  cum 
CT  Curvse  Subtangens  dici  polfit.  Sit  enim  Radius  circuli  CE  —  h,  ar¬ 
cus  VE  =  a,  dicatur  Cl  x,  Sc  VT  lit  y.  Quia  eft  ha  ==  xxyerit-^ 

J  s  ft 

-  y  &  ifL*  _  V.  Porro  eft  Cl'-.  Cl:-.  TX-.  NK  hoc  eft  b  :  x  : :  —:NK: 


X 


xi 


qus  proinde  eft 


a  x 


x 


Et  quoniam  eft  IN:  NK  ::  Cl ;  CT,  hoc  eft  i  : 


Ct  x 


X 


::x:CT,  erit  CT=a. 


Si  centro  C,  intervallo  quovis  CG,  defcribatnr  circuli  arcus  GF,  hie  ar¬ 
cus  inter  redam  CV  Sc  curvam  interceptus  erit  Temper  squalis  conftanti 
reds  CT  vel  a.  Nam  quoniam  eft  VL  x  C F  =  CV  x  V T,  erit  VL  :VE 
::  CV :  CF\\  VL  :  GF  unde  squantur  VEScGF.  Si  ad  CG  ex  C  ex¬ 
citetur  normalis  C  R  =  VE  vel  FG  vel  a,  8c  per  R  agatur  RS  reds  CV 
parallela,  erit  RS  Cur  vs  Afymptotos.  Nam  eft  reda  MS  squalis  arcui 
G  F,  8c  proinde  TSdiftantia  Curvs  ab  RS  eft  Temper  squalis  exceffui  quo 
arcus  Tuperat  Tuum  finum  :  at  cum  diftantia  creTcat  in  infinitum,  exceT- 
fus  ille  minuetur  in  infinitum,  8c  fiet  tandem  data  quavis  reda  minor, 
8c  proinde  RS  erit  Cur  vs  ATymptotos. 

Sit  jam  b  major  quam  a  *  8c  fimiliter,  ut  in  priore  cafii,  invenietur 

V.  • 

\  KN  =  — .  *.  :  at  quoniam  b  Tuperat  a,  erit  c2  =  b1  —  a1  quanti- 


^/x*  b* —  a 2 


Cl  x 


tas  pofitiva,  8c  KN  fiet  =  V=J—  8c  ponendo  radium  circuli  HY  =  h 

y  X 1  ~ c 

•  »  -w  t  b  Ct  x  .  C~  •  6  ^ 

invenietur  A  i  —  —  ,  ,  .  Ponatur  x  =  — ~,  8c  erit  x  =  —  - — —  & 


x  V  x*  ~t~ c ** 


% 

* 


z 


T7  •  i,  .  C4  c4-\~c1%t 

Erit  quoque  x2  =  -77-  &  -J-  c*  =  — r  +  c  s=  — — — 

Si 


(; 2  _  £  ^ 

x  c2  +  x2 :  unde  y/x\  + c*  =  —  x  His  itaque  valori- 

X 


x 


bus  Tubftitutis  fit 


h  ct  ’x 


h  a 


x  y/xx  d** c% 

initium  arcus  HY,  ut  fimul  cum  Fluente  quantitatis 


—  a  ^  Nam  tale  Tumi  poteft 

»  r  .  _ 
creTcat  & 


decreTcat,  Fiat  c  =  <3  5c  erit 


&  z 


ri  cxr. 


1/ c* + 


& 


■r7lh 


c  V  4“  ^ 


x. 


=  4-  b  y  =  Tedo'* 


Eft 
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Eft  autem  -  .  ■; 


~  c' 


iib'  :c%  hoc  eft  in  data  ratione.  A- 


v'  c*+^ 

~  c 2  ' 

deoque  erit  fector  CXT ad  ■  femper  in  data  ratione.  Hamm  ita- 

v  c*  ~h  K 

que  quantitatum  fiuentes  erunt  in  eadem  ratione,  cum  fimul  incipere 
ponantur.  Fluens  autem  fedoris  CXT  eft  fedor  CVT,  8c  fluens  quanti- 
•  c  2  ? 

tat  is  eft  fedor  Hyperbola?,  -  quod  fic  oftenditur. 

Centro  C  femiaxe  tranfverfo  CV  —  c  defcribatur  Hyperbola  asquilatera, 
Sc  ex  duobus  pundis  vicinis  D  8c  F  ordinentur  ad  axem  conjugatum  reds 
DB,  EB'j  ducantur  item  CD,  CF .  Et  incrementum  feu  fluxio  trianguli 
BCD  a?quale  erit  BE*  BD  —  fedore  DCF :  unde  fedor  DCF  (qui  eft 
Fluxio  fedoris  CVD)  aequalis  erit  B  Ex B  D  —  incremento  trianguli  BCD . 
Et  ft  B C  dicatur  %,  ob  Hyperbolam,  eft  B  D  1  =  B  C1  ~|-  CV 1  =  z,1  cz : 
unde  BD  ^/c*  -j~  Sc  BE  x  BD  =  *  x  4-  Triangulum  autem 

B  CD  eft  4  %  x  +  cujus  fluxio  eft  4  i  x  V <?*  +  ?  +  Sub- 

trahatur  ha?c  quantitas  ab  i  x  y/v  +  &  reftabit  fedor  Hyperbola  mi- 

minus  CDF^^Xv/^-f^ - t~=~==;  =  — — — — ~  — - 

v  ^  \/c*+Z'  CG*  4-  C 

Adeoque  fluens  fedoris  CDF  eft  a?qualis  fluenti  quantitatis 

♦ 

t  r  2  • 

T  C  Z 


d1 


+  K 
c2  i 


,  -  Promde  erit  fedor  CFD  fluens  quantitatis  -p* . .  Prasterea 

\/cl-FK'  .  .  +  r 

DT  reda  tangat  Hyperbolam  &:  occurrat  Axi  conjugato  in  T.  Eft  ex 

natura  Hyperbola  B C :  CV CV :  CT,  hoc  eft  %  :  c  ::  c  :  -~-=  CT= 

Atque  hinc  oritur  conftrudio  qua  fequitur. 

Centro  C  femiaxe  tranfverfo  CV,  defcribatur  Hyperbola  aquilatera 
Vm ,  item  circulus  F*^.  Capiatur  fedor  circularis  ad  fedorem  Hy- 
perbolicum  CV  m  ut  n  ad  1  *,  tangat  Hyperbolam  in  in  reda  Tin,  occur- 
reus  Axi  conjugato  in  T *  producatur  Ce  ad  k  ut  fit  C  k  =  CT,  &  pun-* 
dum  fc  erit  in  Curva  quaflta.  Nempe  talis  eft  ea  Curva,  ut  ft  Ck  dica¬ 
tur  Perpendicularis  a  C  in  tangentem  ejus  demifla  erit  femper  aqualis. 

Quando  x  eft  infinita  evanefcit  b %  Sc  perpendicularis  fit  =  a. 

Sc  tunc  coincidit  CR  cum  CV,  Si  itaque  capiatur  in  axe  conjugato  CR 
=  a.  Sc  ducatur  RS  ipfl  CV  parallela,  erit  hxc  Curva?  Afymptotos. 

Si  eo  ufque  augeatur  a  ut  fiat  quantitas  b 1  —  a 2  infinite  parva,  tunc 

h  '  h  a  V 

evanefcetc2,  Sc  quantitas  fit  —71 ~  =  Unde  fi  capiantur 


X  y/  X1  f~  C* 

harum  quantitatum  fluentes,  habebimus 

redangulum  fub  arcu  circulari  &  diftantia  Curva?  a  centro  erit  femper 

K  2  *  data 


x 

ha 

x 


y,  Sc  ha~xy ,  hoc  eft 


Fig,  S' 


Fig,  6 . 
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data  quant  itas  *,  atque  hac  ratione  migrabit  eurva  in  fpiralem  Hyperbo¬ 
lical!*.  Eft  itaque  fpiralis  Hyperbolica  Curva  media  feu  quafi  limes  in¬ 
ter  eas  Curvas  qua*  conftruuntur  per  fe&ores  circulares  8c  eas  qu*e  con- 
ftruuntur  per  fe&ores  Hyperbolicos.  Itaque  fpiralis  ilia  Hyperbolica 
concipi  poteft  formari  vel  per.  fe&orem  Circuli  aut  Ellipfis,  vel  per  fe- 
ftorem  Hyperbola*,  cujus  Axis  tranfverfus  minuitur  in  infinitum  8c  in 
eadem  ratione  augetur  numerus  n. 

Ad  eum  jam  devenimus  cafum  ubi  velocitas  corporis  minor  eft  ea  quce 
acquiritur  cadendo  ab  infinita  diftantia^  8c  ubi  p2  —  j ^  x  - .  £t  hie 

Emili  ratiocinio  ac  in  priori  cafu,  invenietur  KN  = 


a  x 


b 2 a* x 2  9  tlbi 

neceffe  eft  ut  fit  b1  majus  quam  a\  Hinc  ft  bl  — a1  dicaiur.c’,  fit  KN=z 
•jjrr?.  i  &  proinde  XT  feu  ;  =  — |j=L=. 

¥■ c  —x  J  X^/c*—x* 

Sit  jam  x  —  &  fiet  —  = - —  feu  =  —  -Ail- 


X 


o  Cr  ^  7  • 

erit  =  ~xS  *  ** —  cl quibus  valoribus  fubftitutis  fit  a  * 


b-ai 


V*a-c5 


.xs/xl  —  c*'~*  — y%  ^am  ta^e  P°nendum  eft  initium  arcus  VXy  ut  fimul 

cunvfluente  quantitatis 

fectori  CXT  = 


<V*a-‘ 

4  7t  h 2  z 


b  a  -z  .  .  .  ,  .  i  h 2  ct  * 

?  mcipiat:  undeent 


—  c2 

ponendo  nc~a.  Eft  vero  ad 


by  =r 


cx. 


y/  •?*  c*  —  cz  \/  \ _ v- 

ut  X  b*  ad  c\  hoc  eft  in  ratione  conftanti;  Quare  harum  quantitaturo 
^Unt  111  eadem  rati°ne>  hoc  eft  Fluens  quantitatis  -§.  by  feu 

✓V  -  .*  ^  ad  fijientem  quantitatis  -4p=^  ut  nh>  ad  cv  Eft,  autem 

fluens  quantitatis  4-  h  }  =  fedtori  CV  X,  &  Fluens  quantitatis 

eft  fedor  Hyperbolae,  quod  fic  oftenditur. 

Centro  C  femiaxe  tranfyerfb  CV  =  c  deferibatur  Hyperbola  squilatera ' 
P  P  np°^Uj  Pun^ls  infinite  vxcinis  B  Sc  Z)  ad  axem  ordinentur  du*  red* 

fj’nf  rV4U»alllU-  lte?  CD-  Eterit  Fluxio  feu  incrementum 

B  =  r^l°  CBD  +  BE*EFh  unde  triangulum  CB  D 
ieu  fedor  minimus  CBD ,  ent=  mcremento trianguli  CBE  —  BE *  E F 
Dicatur  CL,  z,  &  ent  BE  =  ,  &  BE  ?EP  =  i  Eft 

quoque^triangulum  CBE  _  4.  z,  —  c-,  cujus  Fluxio  eft  4-  i  x  ^  _  c. 

a  quo-fi  fubtrahatur  quantitas  i  x  _  c*,  fit  fedor  mini* 

3nusCSD  =  -U^SL_  .  .-T - -  _  4-i  XF=7  ' 

V\  «  *  a  y'  f  _  e*  — ’ 
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</*'  ~ 


::  unde  conftat  feftorem  CB  E  efle  fluentem  quantitatis 


-rC2  z 

-i===.  Praterea  fi  B  T  tangens  Hyperbolam  Axi  tranfverfo  occurrat. 
in  T,  ex  natura  Hyperbola  fit  CE :  CV ::  CV :  CTr  hoc  eft  z  :  c  c  : 

Cz 

x  - 

Hinc  deducimus  fequentem  conftradionem.  Centro  C,  femiaxe  tranf- 
verfo  CV  =  c9  defcribatur  Hyperbola  aquilatera  VB ,  8c  circulus  CeG 
ex  centro  c.  Ad  hyperbolam  ducatur  reda  CB7  8c  hyperbola  TangenS’ 
BT axi  tranfverfo  occurrat  in  T.  Capiatur  circuli  fedor  CV  ey  qui  fit  ad 
fedorem  Hyperbolicum  CVB  ut  n  ad  i.  In  Ce  capiatur  CK  =  CT,  Sc¬ 
ent  K  pundum  in  Curva  quasfita,  cujus  perpendiculum  e  centro  C  ad^ 


Tangentem  in  K  demiflum,  fi  CK  dicatur  *,  eft  xqmle  ~x  ... 

Et  in  hac  Curva,  urgente  vi  centripeta  quse  fit  reciproce  ut  cubus  di-- 
ftantia?,  movebitur  corpus,  fi  fecundum  diredionem  Tangentis  cum  jufta 
velocitate  exeat.  Qualis  autem  debet  effe  velocitas  qua?  faciat  ut  corpus^ 
harum  Curvarum  quamvis  defcribat,  fic  invenietur. 

Cum  velocitas  qua  corpus  in  trajedoria  quacunque  movetur  fit  recipro- 
ce  ut  quantitas  p,  affumendo  conftantem  quamvis  a ,  ea  femper  exponi 

poteft  per  —.  Et  fi  ad  Axem  CV  ordinentur  reda?  qua?  fint  reciproce  ut 

cubi  diftantiarum  a  centro,  feu  ut  vires  centripetal,  8c  hac  ratione  forme- 
tur  Figura  curvilinea,  ejus  Area  indefinite  extenfa  femper  exponi  poteft 
bz 

ut  ex  Quadrature  conftat.  At  Area  ilia  eft  ut  quadratum  ve- 
locitatis  qux  acquiritur  ab  infinita  diftantia  cadendo,  adeoque- velocitas* 


hnc  cafu  acquifita  erit  ut  Hinc  fi  velocitas  ilia  dicatur  y ,  &  velocb? 

tas  qua  corpus  in  Trajedoria  movetur  dicatur  v,  talefque  affumantur, 

b  -  a, 

’9*- 


quantitates- a  8c  b7  ut  in  una  aliqua  a  centro  diftantia  fit  y  :  v  ::  —  : 
erit  ubique  in  omnibus  diftantiis  y  :  v  ; : 


b  a 

v  •  y 


'  ax  . 

..  p .  b . 


p 

Unde  fi 


ax 


y  —  v ,  erit.p  =  — ,  &  Curva  hac  velocitate  delcripta  erit  Spiralis  Nau- 


tica  *  vel  Circulus  exiftente p=zX  8c  a  —  h 
Si  y  fit  major  quam  v9  tunc  p  major  erit  quam  -^-5  eritque  ilia,  ut  ex 

prscedentibus  conftat,  =-7====,.  Curva  autem  conftruetur  per  fedo^ 

y  P  • —  X 

rem  Hyperbolicum,  ut  in  ultimo  cafu  oftenfum  fuit,  ubi  diftantia  cor- 
poris  a  centro  per  concurfum  Tangentis  Hyperbola  cum  Axe  tranfverfo 

deter-  - 

,  .  — > 


%  s. 
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determinatur.  Si  y  fit  minor  quam  v,  at  in  taut  ilia  ratione  ut  maneat. 
b  major  quam  0,  Curva  format itur  per  eundem  fedtorem  hyperbolicum. 

.  At  diftantia  corporis  a  centro  defumitur  ex  concurfu  Tangentis  cuni  Axe 
conjugato. 

Si  fit  y  :  v  ::  p  :  x,  erit  in  eo  cafu  a—  b7  8c  Curva  evadit  Spiralis  Hy- 


perbolica,  ubi  eftp  =  ' 


a  x 


Hinc  fi  de  loco  quovis  projiciatur  cor- 


,/  a1  4*xa 

pus  fecundum  datam  redtam,  cum  ea  velocitate  qua?  fit  ad  velocitatem 
ab  infinito  cadendo  acquifitam,  ut  diftantia  corporis  a  centro  ad  perpen- 
dicularem  e  centro  ad  lineam  diredtionis  demiftam,  movebitur  illud  cor¬ 
pus  in  Spirali  Hyperbolica.  Si  denique  fit  v  tanto  major  quam  y ,  ut  fit 
etiam  a  major  quam  Curva  conftruetur  per  Sedtores  Circulares.  At- 
que  hac  ratione  data  velocitate  Temper  determinari  poflit  relatio  quanti- 
tatum  a  8c  b,  ac  proinde  Curva  defcribetur  in  qua  corpus  cum  ilia  ve¬ 
locitate  movebitur:  8c  vicilfim  data  Curva,  feu  datis  quantitatibus  a  8c  b9 
invenietur  velocitas  qua  Curva  ilia  defcribitur, 

Omnium  Curvarum  Area?  (  fi  circulum  excipias  )  qua?  urgente  hac  vi 

centripeta  defcribi  poftunt,  funt  perfedte  quadrabiles.  Nam  primo,  in 

•  • 

fpirali  Logarithmica,  quia  eft  p  erit  K  N~  ponen- 

r  4  &  X  x  .  ' 

do  V — o?—cx\  vi&%  Fig.  II.  adeoque  erit  triangulum  CKIz=  — ’  cujus 
ax' 


FJuens  eft  - — =  Ares  Curva?. 

4  c 
ax 


a  x 


Sip  fit  8c  a  major  quam  oftenfum  eft  efte  KN= 

V  b  ~[*"  %*■  v  x  —  c 

cujus  Flue  ns  eft  c*=:  Area?  Curva?. 


unde  KNy.\CI~ 


y/ X 3 


At  fi  a  minor  fit  quam  i,  fit  KN=- 


a  x 


8cKNx±CI= 


4  a  x  x 


cujus  Fluens  eft  4  a  ^ xz  -f-c*  —  Q  =  Area?  Curva?.  Ponatur  x  =  o,  8c  fiet 
4  ac  —  <$>_=  o,  unde  =  4  a  c,  8c  Area  Curvae  fit  =  4  a  y/iv  -f-  c2  — 
4  a  c. 

In  Spirali  Hyperbolica  evanefcit  quantitas  c,  Sc  Area  Curva?  fit 

t <*  *.  . 3*/ ■  ■ V  #  *; ; , :  d: : 

Si  p  fit  =  oftenfum  eft  effc  KN=  /fK  unde  \  CIxKN 

cujus  fluens  eft  — 4  a  ^/cz  —  x2  ==  Ares.  Fiat  x  =0,  8c 

erit  ^ — 4  a  c  —  o,  feu  ^=4  ac*  unde  erit  Area  Curva?  Temper  a?qualis 
\ac — 4 ay/ c2  —  x\  Fiat  c2  —  x2  =  ofeu  c  =  x,  8c  Area  curva  fit4*zc. 
Unde  fi  initium  Area  non  capiatur  ab  initio  ipfius  x,  feu  ubi  x  eft=:o, 
fed  ubi  x  =  c  eft  maxima,  hoc  eft  fi  Area  ab  V  incipiat,  ( vid .  Fig.  7 .)  erit 
Area  Temper  asqualis  4  a  *Jcr- 

De  Areis  quas  defcribunt  corpora  radiis  ad  centrum  dudtis,  urgente  vi 

centripeta 
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centripeta  qua;  fit  reciproce  ut  diftantiarum  cubi,  fequentia  adnotavit 
Collega  mens  peritiffimus  Geometric  Profeffor  Halleius.  Nempe  ficor-- 
pora  diverfos  circulos  vel  diverfas  Spirales  Hyperbolicas  hac  lege  defcri- 
bunt  •,  erunt  area?  fedtorum,  tam  in  Circulis  quam  in  Spiralibus  illis  om¬ 
nibus,  squalibus  temporibus  defcripts,  Temper  squales:  Nam  velocita- 
tes  corponim  in  circulis  motorum  fecundum  hanc  legem,  debent  efle 
radiis  feu  diftantiis  reciproce  proportionales,  adeoque  arcus  fimul  per- 
curfi  erunt  quoque  in  eadem  radiorum  reciproca  ratione,  unde  ftatim 
patebit  fedtores  fimul  defcriptos  efle  squales. 

In  reliquis  omnibus  Curvis  cum  lit  velocitas  ad  velocitatem  corporis 

in  eadem  diftantia  in  circulo  moti  ut  x  *  ad  py  feu  ut  x  I K  ad  nj' r'£*  ^ 

KNh  interea  dum  corpus  in  Trajedloria  percurrit  Lineolam  IX,  corpus 

aliud  in  Circulo  in  eadem  diftantia  motum  percurret  arcum  -  -  x  KN  ^ 

Sc  Area  Se&oris  Circuli  8c  Traje&oris  fimul  defcripta?  erunt  x  KNy. 

4  CN  8c  KN  *  4  quae  dus  Ares  funt  in  ratione  data,  fcil.  ut  b  ad  a. 

Adeoque  ubi  eft  a  =  b,  uti  fit  in  fpirali  Hyperbolica,  Area  fic  defcripta 
erit  Temper  a?qualis  Ares  Sedtoris  circularis  in  squali  tempore  defer  ip  ts. 


XX.  Sit  n  numerus  quicunque,  y  quantitas  incognita,  five  iEquatio-  Analytical- 
nis  Radix  qusfita,  fitque  a  quantitas  qusvis  omnino  cognita,  five  ut  vo- 
cant  Homogeneum  Comparationis:  Atque  horum  inter  fe  relatio  expri -  mai  Equations, 

..  .  *  —  ~  l..  M.. 


matur  per  .^quationem  n  y 


Tin —  i 
2X3 


ny*  -fi 


n  71 — i 
2X3 


Tin 


t  7tn 
x 


9  nn 
x  — 


25 


7i  y 7,  &c .  =  a. 


n  71  —  9  .  by  Mr.  De 

71  "fi  Moivre.  n. 

309,  p.  2362* 


4X5 


2  x  3  '  4  x  5  '  6  x  7 

Ex  hujus  feriei  natura  manifeftum  eft,  quod  fi  n  fumatur  numerus  ali- 
quis  impar  (integer  fcilicet,  nec  refert  utrum  fit  affirmativus  vel  nega- 
tivus)  tunc  feries  fponte  fua  terminabitur,  8c  iEquatio  fit  una  ex  fupra 
prsfinitis,  cujus  Radix  eft 


( 1 )  y  =  f  vV*  + a  a  a 


y/  i  -fi  a  a  -fi  ct 


Vel  (2)  ipy/  y/i  -j-.aa  —  Ct 

vel(3)  JIBS  n _ *  — f 1/ y/T+Ta * 

y/  \/  i  -fi  a  a  ^ 


vel (4)  y  = 


y/  y/ 1  — fi  a  a  “  Cl  y/,  y/ 1  -fi  a  a  ’  Cl 

Exempli  gratia,  fit  hujus  JEquationis  poteftatis  quinta?  <>  y  -fi  20  yi  -fi 
16  =  4  Radix  invenienda,  quo  in  cafu  erit  ?j  =  $  &  4.  Radix 

juxta 
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qua*  in  numeris 


5  - * 

juxta  formam  primam  erit  3;  =  vv/v/  —  ~  2 

vVi7  +  4 

vulgaribus  expeditiflime  explicari  poteft  ad  hunc  modum.  Eft  ^17  -J-* 
4  =  8.1231,  cujus  Logarithmus  0.9097164,  8c  hujus  pars  quinta  0.1819433, 

huic  refpondens  numerus  eft  1.5 203  r=  ^77  -(-  4.  Ipfius  vero  0.1819433 
Complementum  Arithmeticum  eft  9.8 1 805  6  7,cui  refpondet  numerus  0.6  577 

=  —  1  — Igitur  horum  numerorum  femidifferentia  0.4313  =3, 

*/  v'i?4-4 

Hie  venit  Obfervandum  quod  loco  Radicis  generalis,  non  incommode 

n  i 

Fumeretur  y  =  f  V  2  - t2 — •>  fi  quando  numerus  a  refpe&u  unitatis,  lit 

v/2« 

fatis  magnus,  ut  li  iEquatio  fuerit  5  _y  -)-  20  _y5  -j-  16  ys  =  682,  erit  Log. 
2 <*=3.1 348143,  cujus  pars  quinta  0.6269628,  &  huic  refpondens  nume¬ 
rus  4.236.  Complementi  autem  Arithmetici  9.3730372  numerus  eft 
0.236  Sc  horum  numerorum  femidifferentia  2=y. 

Atqui  pneterea,  ff  in  JEquatione  pracedenti  figna  alternatim  lint  affir- 
mantia  &  negantia,  vel  quod  eodem  redit,  fi  feries  obvenerit  hujus  modi 


.  1 — nn  ,  1  —  nn  9 

ny-t  1  ny>  +  — — —  x 


2X3  ” J  '  2x3  4x7 

71  y  7,  &c.  =  a.  Erit  hujus  Radix 


nn  1  —  nn  9  —  nn  27 — nn 

nys  ~| — x  - —  x 


2x3 


4x5  6  x  7 


11  1  ™  ■  ■■  ■ 

(1)3=7^  a  ~ {-  v/<J  a  —  i  -j- 


“j"'  a  —  f 

n  —  -  —  <  «■—  *'  ■  n  — — ■  —  ■ —  —  1.1  ,i. 

vel (2)  y  =i/ii  +  v/44-  1  +f v/«  — ✓<«•»  — i. 

veV  3)  —  „ _ ^.3=: 


^ - $/  4  ^  —  1 


vel^)  ji  = 


a  a 


“H  TV/a  —  — 

*  n 


sj  a  -|-  sj  a  a  —  1 


yi  _  j 

Hie  autem  Notandum,  quod  fi  — - —  numerus  extiterit  impar^  Radicis 

invents  fignum  in  ei  contrarium  permutandum  eft. 

Proponatur  iEquatio  5  y  —  20  yi  16  ys  =  6,  unde  n  =  5  &  a  =  6. 

Erit  Radix  =f  35  Vel  quoniam  6-I-V35  =  11.916, 

s/  ^  V  35 

erit  hujus  logarithmus  1.0761304  &  ejus  pars  quinta  0,21 5; 2 561,  Comple- 
mentum  vero  Arithmeticum  9.7847439.  Horum  Logarithmorum  nume* 
ri  funt  1.6415  8c  0.6091  refpedHve,  quorum  femifumma  1.1253  =7. 

Verum  fi  acciderit  ut  a  fit  minor  unitate,  tunc  Radicis  forma  fecunda, 
tit  qus  propofito  eft  magis  conveniens,  prae  reliquis  feligei^da  eft.  Sic 

li 
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u 


61 


61 


H  jEquatio  fuerit  5  y  —  20  y>  4-  16  p  —  erit  y  ad  -f  V  V 

64  C>4 


311 


40  96 


4"  -r  \/  -p  —  V  — quidem  fi  Binomialium  Radix  quiatana  ullo 
paCto  extrahi  queat,  prodibit  Radix  proba  Sc  poflibilis,  etfi  expreflio  ipfa 
impoflibilitatem  mentiatur.  Rinomialis  vero  J  Radix 

quintana  eft  --J-  i  V-  —  15,  &  Binomialis  ”4096*  ^ac**x 

quintana  eft  ~  —  t  >/  —  1 J*  quorum  Binomialium  femifumma  =  ~  =  ^ 
Si  autem  extraCtio  ifta  vel  non  peragi  poffet,  vel  etiam  difficilior  vide- 
retur,  res  ubique  confici  pot  eft  per.Tabulam  finuum  naturalium  ad  mo- 
dum  fequentetn.  ;; 

/  i  v/*  /  *  «  » 

finus  arcus  cujufdam,  qui  proinde 


Ad  Radium  1  fit  a  — 


61 


;  -64  ^  0*951 12  . 

erit  720:  23'  cujus  pars  quinta  (eo  quod  w  =  $)  eft  140:  28'^  hujus  finus 
0.24981  proxime.  Nee  fecus  procedendum  in  JEquationibus  graduum 
fuperiorum.  .  ....  _r.,  <•> v _  5  ^  ,  I  f.  ♦ 

XXI.  In  Phil.  Tranf.  *  N°.  210.  Dr.  Halley  has  publiflTd  a  compejl- .stMJg.Volj, 
dious  and  ufeful  Method  of  extracting  the  Roots  of  adfe&ed  Equations  P*Sl- 
of  the  common  Form,  in  Numbers.  This  Method  proceeds  by  affuming  tof^ve7u 
the  Root  defir’d,  nearly  true,  to  one  or  two  Places  in  Decimals  ('which  Method  of 
is  done  by  Geometrical  ConftruCtion,  or  fome  other  convenient  way)  and  proximating  in 
correcting  the  Aflumption,  by  comparing  the  Difference  between  the^r^^|  ^ 
true  Root  and  the  affum’d,  by  means. of  a  new  Equation,  whofeRoot  is t!°0^ifuJ^earJt 
the  Difference,  and  which  he  fhews  hoW  to  form  frdm  the  Equation  pro-  by  Dr.  Taylor/ 
pos’d,  by  fubftituting  the  Value  of  the  Root  fought,  partly  in  known, w.  352*P*  6m. 
and  partly  in  unknown  Terms.  1  ‘  ~  v  . 

.  In  doing  this,  he  makes  ufe  of  a  Table  of  Products,  .('which  he  calls 
Speculum  Ancilytipim)  by  which  he  computes  the  Co-Efficients  in  the  new 
Equation  for  finding  the  Difference  mention’d.  ■  This.  Table,;  I  obferv’d, 
was  form’d  in  the  fame  manner  from  the  Equation  propos’d,  as  the  Flux¬ 
ions  are,  taking  the  Root  fought  for  the  only  flowing  Quantity,  its  Flux¬ 
ion  for  Unity,  and  after  every  Operation  dividing  the  ProduCt  fucceflive- 
ly  by  the  Numbers,  1,  2,  3,  4,  &c.  Hence  I  foon  found  that  this  Method- 
might  eafily  and  naturally  be  drawn  from  Cor .  2.  Pjop.  7.  of  my  Metbo- 
dus  Increment  or  um ,  and  that  it  was  capable  of  a  further  degree  of  Gene¬ 
rality  ^  it  being  applicable,  not  only  to*  Equations  of  the  common  Form, 

(viz.  fuch  as  conlift  of  Termswherein  the  Powers  of  the  Root  fought  are 
pofitive  and  integral,  without  any  Radical  Sign)  but  alfo  to  all  Expref- 
fions  in  general,  wherein  any  thing  is  propofed  as  given  which  by  any  known 
Method  might  be  computed  •  if  Vice  verfaxt  he  Root  were  confider’d  as  given : 
fuch  as  are  all  Radical  Expteflidns  of  Binomials,  Trinomials;  or  of  any  other 
Nomial;which  may  be  computed  by  the  Root  given  a  leaft  by  Logarithms, 
whatever  be  the  Index  cf  the  Power  of  tha .  Normal,  as  likewife  Lxrref- 

L  fions 
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Hons  of  Logarithms,  of  Arches  by.  the  Sines  or  Tangents,'  of  Areas  of 
Curves  by  the  Abfci(fa's  or  any  other  Fluents,  or  Roots  of  Fluxional 
Equations,  6 fa 

For  the  fake  of  this  great  Generality,  it  may  not  be  improper  to  fhew 
how  this  Method  is  derived  from  the  forefaid  Corollary.  Therefore  z  and 
x  being  two  flowing  quantities  (whofe  Relation  to  one  another  may  be  ex* 
prefi:  by  any  Equation  whatfoever)  by  this  Corollary,  while  %  by  flowing 

uniformly  becomes  z  +  v,  x  will  become  x  + — ...  v 

* ■  *  Z  1  ~ 

nf~iTivi  +  &e-  orx  +  TL  +  rxT+  fTTTi  +  &c'  for  *  Put- 

ting  j.  .  ; 

Hence  if  y  be  the  Root  of  any  Expreflion  formed  of  y  and  known 
Quantities,  and  fuppofed  equal  to  nothing,  and  z  be  a  part  of  y,  and# 
be  formed  of  %  and  the  known  Quantities,  in  the  fame  manner  as  the 
Expreflion  made  equal  to  nothing  is  formed  of  y  $  and  let  y  be  equal  to 
£  v :  the  difference  v  will  be  found  by  Extrading  the  Root  of  this  ex¬ 


preflion  x  -|- 


*  v 


v* 


+  — 

I  »  I  .  2  »  I  •  2  .  3 

/  .  ’  .  f  ,,  '  »  /  ••  *'  S,1  '  ,  '  ;  '  ;  *  •  • 

being  become  z  -}-  v  =  y,  x  which  is  now* become  x  +  i  u  -f?  — — 


-J-  ©V.  =  o.  For  in  this  Cafe  % 


&c.  muff  become  equal  to  nothing. 

The  Root  v  in  the  Equation  x  +  <—m  + 

is  to  be  found  upon  the  Suppofition J  of  its  being  very  fmaill  with  refpeft 
to  z,  ( as  it  muff  be,  if  z  be  taken  tolerably  exact  J  by  which  means  the 


sc,  V> 


Terms  — ^  -J- 1  ■—  -j.  ©c.  may  be  neglected,  upon  account  of 

their  fmallnefs  with  refpedt  to  the  other  Terms,  fo  as  to  leave  the  Equa- 

tion  x  +  -  =  o,  for  finding  the  firft  approximation  of  v. 

'  .  '  .  .  .  *  a  - 

By  extracting  the  Root  of  this  Equation,  we  have  v  =  ^  -£-r  — 


2X 

X 


—  4-.  That  is, 

X  * 


T?:~n.  k  x  sc .  */•  i  •  i  x 

Eirff,  ~  “?s“,lf  X  x  V  -p  “  £5  0« 

X  x  x  * 


SeC.  -J*-  —  -rr,  if— tf-J-# 

^  JC  M 


x  V * 


=  0* 


Jhird.y/  ••  —  ✓"yT  GV.  xcu 

”  ”  X  Jt  ■  -  - v  i 
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«  • 

*  V 


Fourth,  -rr  —  ^  ■+  if  —  *  —  *  u  -f-  --j-*-,  &c.^zol 


x 


X 


’  y 


This  approximation  gives  tj  exadt  to  twice  as  many  places  as  there  are 
true  Figures  in  %,  and  therefore  trebles  the  number  of  true  Figures  in 
the  Expreffion  of  y  by  z  + t;,  which  may  be  taken  for  a  new  Value  of  zr 
for  computing  a  fecond  v,  feekirig  Other  Values  of  'x,  cl  Tho* 

when  %  is  tolerably  exadt  (which  it  riiay  be  efteem’d  when  it  contains 
two  or  three  or  more  true  Figures  in  the  Value  of  y ,  according  to  the 
Number  of  Figures  the  Root  is  propofed  to  be  computed  to,)  the  Cal¬ 
culation  may  be  reftor’d  without  fo  much  trouble,  only  by  taking 


X 

%/  a 


2  * 


4-  ^4- 

*  —  *  2  .3  x 


rr  X>3  — 


2x 


%.  v*  &c.  inftead  of  */  -Srj- + 

X 


2X 


x 


1.2  « 3  •  41  x 

taking  every  time  for  v  its  Value  laft  computed. 

From  the  fame  Equation  x  -J-  «  ~ —  -f-  -22 —  -|-  &c.  s=  o,  may 

2  1,2,3 

be  gather’d  alfo  a  rational  Form,  viz.  v  = - rr-.  For  neglefting  the? 

'  4  .  x  x 


X 


c; 


2  * 


Terms  — - ,  &c.  we  have  v  =  - - n-which  is  nearly 


1.2.3 


4.  Therei 


•  I  A 


X 
2 

'  ^  '  /'  *'**  l  l 

fore  in  the  Divifor  inftead  of  v  writing  — *  we  have  more  exactly  v  s? 


X 


X  • 


T, 


.  :>  Hi 


—  that  is 

..  v/ 


2  a 


I.  "  when  *  +  i  v  +  Ste  ss  o* 

...  1  2  , 


V) 


X 


i.  I  !  .  *  »\ 


.  —  i  ^ 


V* 


2. - ?*-,  when  —  x  -)-  *  *  "f1  ~r-  Gfc.  ’=  o; 


K 


X  x 


*  vr^t  whence  —  *  x;  4*  Gfc.  sa  o. 


y 
2  x 


in 


*  + 


-sr-,  when  —  x  —  x  v  +  -r-  &c.  = 

x  X'  2 


2  » 


—■  *  »  ^ 


This  Formula  will  alfo  triplicate  the  number  of  true  Figures  in  zl 
And  the  Calculation  may  be  repeated,  after  every  Operation,  taking 
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•  •  r:  - 

^  •  •  — -  ^ 

for  a  Divifor  *  +  ~  v  -f-  +  ijf.  inftead  of  x  4* 

t  •  •  ^  * 


*  * 
2  * 


pt.  Halley  has  fully  explain’d  the  manner  of  ufing  both  thefe  Formti v 
I^’s  in  JEquations  of  the  common  Form  y  wherefore  I  {hall  be  the  fliorter 
in  explaining  two  or  three  Examples  of  another  fort. 

Ex.  i.  Let  it  be  propofed  to  find  the  Root  of  this  Equation  j|v^ 
"+J-i6=a.  In  this  Cafe  for  y  writing  %y  and  for  o  writing  xy  we 
have  K2  +  iK2  +  *  6  =  *•  Whence  by  taking  the  Fluxions,  we 

have  x  =  2J2XZ  *  ^  -f-  iK1-*  +  h  an^  *  =  2  <J  2  x  *T—  4s/ L  *2  x 
*■*  -j~  t  [>/<-*.■  For  finding  the  firft  Figures  of  the  Root  y ,  for  s/  2  take  4, 

and  we  have  the  Equation  y2  -)■?  i|^  -j-y  —  16  =  o,  which  being  expan- 
ded  gives  y*  -t-1  3^y4  2  y2  -|-  32  y.  —  255=0. 

By  this  Equation  I  find  that  for  the  firft  fuppofition  we  may  take 
z  =  2»  Therefore  in  order  to  find  v,  let  us  now  make  2  =  4,  (which 

is.  nearer  than  before^  and  we  have  x  =  &*-|-  ijT  -{■* %  —  16  =  22  -|-  i|T 
—  14  =  5t  —  14  =  —  4,4$ v  ;  =  io,66  *  x  =  4,72.  Whence  by  the  fe- 


cond  rational  Form  v  = 


4,48 


i0  66  -4-  I1Z2  *  4^8 

*c,oo -j-  2  x  ro,66 


=  0,38  v  which  muft  fee 


^  ^  >  w  <y  V  Ur 

too  big,  becaufe  -f  cr  v*  2,  and  therefore  will  require  a  larger  Value  of  y 
to  exhauft  the  Equation,  than  where  V  2  is  exafr.  For  the  fecond  fup¬ 
pofition  therefore,  let  us  take  &==  2,  3,  and  make  2  =1,4142136,  and 
by  help  of  the  Logarithms  we  fhall  have  4-  i|^2  =  13,472 74,  whence 
x  =:  —  0,22706  *,  i  =  14,93429,  and  y  =  5,18419;  Hence  by  the  2d  ir- 

rational  Formula  v  =  *  Hi2|42£  0,^12  _  = 

,  .  ,  .  ,  y, 18419*  “ 5,184 19  5,18419  °>0I>16> 

^7,lc  .8lvesy  =  x  +  v  =  2,31516,  which  is  true  to  fix  Places.  If  irou 
delire  it  more  ex2<ft  than  to  the  extent  of  the  Tables  of  Logarithms,  tak- 
3n§  5*  =  2,3 1 5  *6  for  the  next  Suppofition,  the  Calculation  muft  be  repea- 
ted  bjr  computing  of  i|^2  to  a  fufficient  number  of  Places-,  which 
mult  he  done  by  the  Binomial  Series,  or  by  making  a  Logarithm  oil 
pur pofe,  true  to  as  many  places  as  are  neceflary. 

Ex.  2.  For  another  Example,  /let  it.  be  required  to  find  the  Number 

r  f°M  °^ar^m  *s  0,2  ^uPP°fing  we  had  no  other  Table  of  Logarithms 
-  Nix*  Sharp* s  of  200  Logarithms  to  a  great  many  places.  This  amounts 
o  the  refolving  this  Equation  Zy  =  0,29,  or  ly  —  o,  29  =  0.  ’  Hence 

therefore  we  have-*  =  l  *  —  0,29,  i  s=  ~  (a  being  the  Modulus  belong- 
^»g  to  the  Table  we  ufe,  viz.  0,4  342  94481 9;  &c.)  7s=  —f 


2  a 


’>  x 


— • 6  a 
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-  &c*  ^  this  Cafe  becaufe  *  has  a  negative  Sign,  changing  the  Signs 

of  all  the  Coefficients,  the  Canon  for  v  will  be  found  in  the  fourth  Cafe, 


2  x 


which  in  the  irrational  Form  gives  v  s=  *• — y/  ---7.4* 

X  Of  X 


X 


2  .  3  * 


vy 


2 


—  — 2  *  v 4  &c.  =  s  —  v  *.»  +  — - ^  *  *»■  + 

2  •  3  •  4  *  3 


2 

4^ 


2  vs 


4“  Yzi  &Ct  t^1^s  Cafe  t0  av°i^  often  dividing  by  z9  it  will  be  mod 

convenient  to  compute  — ,  which  is  got  from  this  Equation  —  =  i  — 

.  ,  2  Iz,  —  0,58  .  2  vi  2  vy  .  2  v>  ^  n  _ 

'v/l’T - ^ - T  +:375“^J.  +  7^7’  The  neared  Logarithm, 

in  the  Tables  propofed,  to  the  propofed  Logarithm  0,29  is  0,29003461x4, 
its  Number  being  1,95.  Therefore  for  the  firftfuppodtiontaking  1,95, 
we  have  x  (=lz —  0,29  =  0,2900346114  — 0,29)  =  0,0000346114,  and, 
2  2  £,  —  058  0,0000692228  ,  ,  2 1  z, — o,<>8 

: - 5 - =  o, 434294 4"&i~9  =  0^0015939139,  and  I  + - j->- 

=  1,000159391 39.  Whence  for  the  fird  approximation  we  have  — 

=  1  *—  V  1,00015939139  ==  —  0,00007969247,  and  1?=— 0,00015540032, 
and^  =  z,  -f“  v  =  1,94984459968.  Which  is  true  to  eleven  places,  and 

may  eafily  be  corre&ed  by  the  Terms  - —  &c.  which  I  leave  to  theRea- 

*  *•'  f.  -t  '  *  A‘  ’  .  3  *  C 

ders  curiofity. 

Being  upon  the  Subjeft  of  Approximations,  it  may  not  be  amifs  to  fet 
down  here  two  Approximations  I  have  formerly  hit  upon.  The  one  is 
a  Series  of  Terms  for  expreffing.  the  Root  of  any  Quadratick  Equation  ; 
and  the  other  is  a  particular  Method  of  Approximating  in  the  invention 
of  Logarithms,  which  has  no  occafion  for  any  of  the  TranfcendentalMe- 
thods,  and  is  expeditious  enough  for  making  the  Tables  without  much 
trouble. 

A  general  Series  for  exprej/ing  the  Root  of  any  Quairatich  Equation, 

Any  Quadratick  Equation  being  reduc’d  to  this  Form  *  *  —  m  q  x  + 
my  z=z  6,  the  Root  x  will  be  expred  by  this  Series  of  Terms. 


&c .  Which  mud  be  thus  interpreted. 

i.  The  Capital  Letters  Ay  B,  C,  &c .  Hand  for  the  whole  Terms  with 

.  •  *  ^  j 

their  Signs,  preceding  thofe  wherein  they  are  found,  as  B  =  A  x  — 


m  q 


y 
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2.  The  little  Letters  a ,  b.  c,  &c.  in  the  Divifors,  are  equal  to  the 
'  whole  Divifors  of  the  Fradion  in  the  Terms  immediately  preceding^ 
thus  b  =  a?  —  2.  s'  ’ 

For  an  Example  of  this,  let  it  be  required  to  find  2.  Putting  ^  2 
—  x  - f*  1,  we  have  x2  -j-  2  x  —  1  =  o.  which  being  compared  with  th& 
general  Formula,  gives  mq-^  —  2,  and  my  =  —  1 :  therefore  for- w  tak- 
ing  —  1^  we  have  2,  and  'jr=ty  which  Values  fubftituted  in  the  Se¬ 


ries  give  *  =  - - — 7  — 

0  2  2X0 

_ 1  _ 

2  *  6  *  34  x  IT  54  X  I3317I4 
the  Root  true  to  twenty  three  Places. 


2x6x34  2  x  6  x  34  x  1154 

&c.  The  Fradions  here  wrote  down  giving 


A  new  Method  of  computing  Logarithms . 

This  Method  is  founded  upon  thefe  Connderations. 

1.  That  the  Sum  of  the  Logarithms  of  any  two  Numbers  is  the  Lo¬ 
garithm  of  the  Product  of  thole  two  Numbers  Multiplied  together. 

2.  That  the  Logarithm  of  Unite  is  nothing  *,  and  confequently  that 
the  nearer  any  Number  is  to  Unite,  the  nearer  will  its  Logarithm  be  to 
o.  idly.  That  the  Produd  by  Multiplication  of  two  Numbers,  whereof 
one  is  bigger,  and  the  other  lefs  than  Unite,  is  nearer  to  Unite  than 
that  of  the  two  Numbers  which  is  on  the  fame  fide  of  Unite  with  its 
feff^  for  Example  the  two  Numbers  being  -f  and  4,  the  Produd  J-  is  lefs 
than  Unite,  but  nearer  to  it  than  -f-,  which  is  alfo  lefs  than  Unite.  Up¬ 
on  thefe  Conhderations,  I  found  the  prefent  Approximation  *,  which  will 
be  beft  explain'd  by  an  Example.  Let  it  therefore  be  propofed  to  find 
the  Relation  of  the  Logarithms  of  2  and  of  Io.  In  order  to  this,  I  take 

two  Fradions  _  and  —  viz .  -  and  — -  whofe  Numerators  are  Pow- 

roo  io7  io  *  1  oj 1 

ers  of  2,  and  their  Denominators  Powers  of  10  ^  one  of  them  being  big¬ 
ger,  and  the  other  lefs  than  i.  Having  fet  thefe  down  in  Decimal 
Fradions  in  thbfirft  Column  of  the  Table  annext,  againft  them  in  the  fe- 
cond  Column  I  fet  A  and  B  for  their  Logarithms,  exprefhng  by  an  Equa¬ 
tion  the  manner  how  they  are  Compounded  of  the  Logarithms  of  2  and 
10,  for  which  I  write  l  2  and  Z  io.  Then  Multiplying  the  two  Num¬ 
bers  in  the  firft  Column  together,  I  have  a  third  Number  1,  024,  againft 
which  I  write  C  for  its  Logarithm,  exprelfing  likewife  by  an  Equation  in 
what  manner  C  is  formed  of  the  foregoing  Logarithms  A  and  B.  And  in 
the  fame  manner  the  Calculation  is  continued*,  only  obferving  this  Cow 
pendiitm ,  that  before  I  Multiply  the  two  laft  Numbers  already  got  in  the 
Table,  I  confider  what  Power  of  one  of  them  muft  be  ufed  to  bring  the 
Produd  the  neareft  to  Unite  that  can  be.  This  is  found,  after  we  have 
gone  a  little  way  in  the  Table,  only  by  dividing  the  Differences  of  the 
Numbers  from  Unite  one  by  the  other,  and  taking  the  Quotient  with 
the  neareft,  for  the  Index  of  the  Power  wranted.  Thus  the  two  laft  Num¬ 
bers 
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When  I  have  in  this  manner  continued  the  Calculation,  till  I  have 
got  the  Numbers  {mail  enough,  I  fuppofe  the  laft  Logarithm  to  be  equal 
to  nothing.  Which  gives  me  an  Equation,  from  which  having  got  away 
the  Letters  by  means  of  the  foregoing  Equations,  I  have  the  relation  of 
the  Logarithms  propofed.  In  this  manner  if  I  fuppofe  G  =  o,  I  have 
2i  76  l  2  —  643  l  to  =  o.  Which  gives  the  Logarithm  of  2  true  in  feven 
Figures,  and  too  big  in  the  Eighth  *  which  happens  becaufe  the  Number 
correfponding  with  G  is  bigger  than  Unite. 

There  is  another  Expedient  which  renders  this  Calculation  ftill  fhorter. 
It  is  founded  upon  this  Confideration,  that  when  *  is  very  fmall  1  Aj« 
is  very  nearly  1  n  x.  Hence  if  1  +  and  1  —  %  are  the  two  laft 
Numbers  already  got  in  the  firfi:  Column  of  the  Table,  and  their  Powers 
i  4-  a  m  and  *  _  are  fuch  as  will  make  the  Produft  1  *  7.-+- 

very  near  to  Unite,  m  and  n  may  be  found  thus:  ",  -+■  *jm  ==  1  mx9  and 
1  —  ^|n  =  1  — nz,  and  confequently  1  x  1  —  4"  =  1  -)-*  mx  —  nz 

—  m  n  7  x,  or  (neglecting  mnzx)  j  -f"  m  x  —  n z.  Make  this  equal  to  1, 
and  we  have  m  :  n  : :  z  :  x  ::  l  ] x  \  l  Whence  x  l  1  7_  ^ -)-  &  l  *, "-j." x 

•=  o.  To  give  an  Example  of  the  Application  of  this,  let  1,024  and 
0,9903^2  be  the  laft  Numbers  in  the  Table,  their  Logarithms  being  Can d 
D.  Then  we  have  1,024  =  1  +  x,  and  0,990352 .=  1  — and  confe¬ 
quently  x  =  0,024,  and  z»  =  0,009648,  Whence  the  Ratio  —  in  theleaft 

.  *  x 

20 1 

Numbers  is  So  that  for  finding  the  Logarithms  propofed  we  may 

have  500  D  4*  201  C  =  485 10  l  2  —  14603  l  10  =  o,  which  gives  l  2  — 
0,3010307,  which  is  too  big  in  the  laft  Figure*  but  it  is  nearer  the  truth, 
than  what  is  got  from  the  Logarithm  F  fuppofed  equal  to  nothing.  So 
that  by  this  means  we  have  faved  four  Multiplications,  which  were  ne- 
ceffary  to  find  the  Number  99895 95  &c.  correfpondent  to  F,  and  which 
muff  have  been  had  if  we  would  make  the  Logarithm  true  to  the  fame 
Number  of  places  without  this  Compendium*  /,  v  A  - 


k  J  U  4  r  4  #  *■*■  \*  ~\  "  .  t 

XXL Prop.  tProb.  In  venire  fummam  terminorum  quot  libuerit  Seriei.hu- 

jus  ax  a  -f-  n  X  a -f-  2  n  X  &C.  X  n  4-  p  —  I  a  4-  «X  a  -j-  2  «X  3  «X  ©C.X 

4  -4-p  *+*4-1*  X  4  4-^X4T4nX  ©7.  X  a  -f-  p  f-  7w  +  +  3  wX  ©V. 

Ubi  eft  w  differentia  data,  tarn  inter  FaCto;  es  contimios,  a9  a  +  2  w,  ©£. 
ejufdena  cujufvis- termini,  quam  inter  Fadtores  homologos  terminorum 
diver  forum  in  Serie  continuata  *  atque  defignat  p  numerum  fadtprum 
hujufmodi  in  quo  vis  termino. 

Solutio.  Per  x  defignetur  primus  Fadtorum  in  ultimo  terminorum  quo¬ 
rum  fumma  requiritur,  atque  fumma  ilia  erit 

x  x  ~~r  n  x  &C.  y  x  -4-  p  n  ——  .?  —  wX#X&C.  y.  n  4 ~  P _  m  ^  _ 


Ex.  i.  Proponatur  Series  numerorum  naturalium  i  — J—  2  — f-  5  — — f- 
&c.  8c  invenienda  fit  fumma  tot  terminorum  quot  funt  unitates  in  nu- 

mero 
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mero  z,  qui  in  hoc  cafu  eft  etiam  ultimus  terminorum  quorum  fumma 
requiritur.  In  hoc  itague  cafu  funt  a—  j,  ji= i,  p  =  i,  Scx~x.  Unde 


fi  —  in 
•  I 


*  _  _  t  1  X  7 - 

fit  X  X  *4-  n  X  ©<;.  Xx-J-^«  =  fcx  \  -f-  1 ,  a  —  n  y  a  X  &C.  y  a 

—————  %  X  z> 

=  0x1,  atque  p  4-  m  =  2  x  i  *  adeoque  fumma  quafita  eft - - 

2.  Invenienda  fit  fumma  tot  terminorum,  quot  funt  unitates  in 
numero  x,  Seriei  i  3  -4—  6  +  io  +  ©c.  Numerorum  Triangularium. 

Numeri  i,  3,6,  io,  ©c.  in  hac  Serie  fic  fcribi  poffunt-^— \  — L4» 

2  2  2 

^ 

— — ,  ©c.  Hoc  pa£to,  fepofito  divifore  dato  2,  Series  revocatur  ad  for- 

mam  Prcpofitionis,  exiftentibus  a  =  1,  ^  =  1,  &  p  =  2,  x  =  z.  Unde 
lumma  Seriei  duplicata  eft  xx,r4-  i  x  —  ox  1x2 

,  :  '  3  ^ 

X  X  x  |  i  X  ^  |  .  j,  • 

^  adeoque  habita  ratione  diviforis  2,  Summa  Seriei  ipfius 

eftxx*4-iX*4-2  ,zx^4-ix^4-2.,  ^  , 

- - - ,  vel  — ^ — — - — :L-L-  ,  m  hoc  cafu  exiftente  x  eoclem 

ac  x.  Ad  eundem  modum  inveniuntur  fumma  caterorum  numerorum 
figuratorum,  quorum  formula  jam  vulgo  innotefcunt. 

Ex.  3.  Sint  cl  —  1,  w=  2,  p  =  3,  ut  fit  Series  propofita  ix3x54"3x5 
X74"5><7y'9“h  ©c.  In  hoc  itaque  cafu  formula  fumma  fit 

XX;c4~3>**~t~4*-*:4“6  I  L.  “a  X  I  x  3x5 

_  _  4x2 

+  1^  Verbi  gratia  qua,ratur  fumma  decern 
terminorum,  fit  x  =  i9  (nempe  terminus  decimus  in  Serie  Arithmetice 

proportionalium,  1,3,5, 7> ©£. )  adeoque  fumma  eft 21  — ~ 

28680.  Propofitio  vero  fic  demonftratur. 

Demonjlratio.  Sit  Series  quantita turn  A,  JBfC,  D,E,  ©c.  quarum  difF* 
erentia conftituant  Seriem a , b ,  c,  J,  © c.  (nempe ut  fint  a  =  5 — A,b~ C— 
.B,c  =  jD  — C,  @V)  Hinc ftatim  colligitur  effe  0  41*  ^  ^  C —  .4,  #  4“;  ^  c  — 
X) — Af,  a-\-b -\^ c~\~ d  —  E—  A:  8c  in  genere  aggregatum  quotlibet  ter- 
minorum  Seriei  a ,  c,  J,  ©c.  aquale  eft  termino  proxime  infequenti 
Seriei  Ay  5,  C,  J),  £,  ©c.  mul&ato  termino  primo  X  Pro  A ,  B,  C,  © c. 

^  .  4  —  n  Y  a  *  &c.  *  —  f  w  «^+»x  ©C.  x  4  -b  pn 

lume  termmos  — - — = - - - - t— ~ - 

p  h~  1  n  p  4-  1 71 

7T»  *  ~  &c,  hoc  eft,  valores  fucceflivos  ipfius 

-..x x &  eorum  differentia,  pro  a ,  c,  d ,  ©c.  fu- 

\  /  _ _  / _ 

menda,  erunt  a*  a  nx  &c.  y  a  p  —  1  »,4-f  »xr- \-m  y  &c.  x  4  -f  P  S 

©c,  qui  funt  ipfiffimi  termini  Seriei  propofita.  Sed  comparando  has 
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Series,  fi  terminus  aliquis  Seriei  pofterioris  fit  x  x  ^  E  n  *  &c.  x 
x-^p—in,  conftat  terminum  uno  ulteriorem  in  Serie  priori  fore 


X  *  x  i-  «  x  &C,  X  x  pn 


Summa  itaque  Seriei  pofterioris  ufque  terminum 


&  E.  D. 


x*x  *+■  n  X'&c.  x  x-\-p  —  »  n  inclufive  eft 

X  x  x  —  n  x  &C.  X  x  f-  pn  —  a  —  n  'XCtx&C,  x  p  —  i  n 

p  -f-  i  71 

Scholium,  i.  In  hac  propofitione  continetur  particula  qu^dam  Methodi 
incrementorum,  cle  qua  ante  biennium  librum  edidit  D.  Brook  Taylor 
Soc.  Reg.  Lond.  Seer,  mihi  amicitia  conjundtillimus.  Librum  ipfum  adeat 
qui  de  ea  methodo  plura  feire  velit;  ad  inftitutum  noftrum  fufficit  ob- 
fervare  quanta  interfit  affinitas  inter  Methodum  hanc  &Methodum  FJux- 
io nil m  feu  differentialem.  Nam  ut  in  Methodo  differentiali,  ad  invenien¬ 
dum  difterentiale  ipfius  x  dignitatis  unum  latus  x  convertendum  eft 
in  differentiam  dx^  8c.  ortum  ducendum  eft  in  dignitatis  lndicem  m9  ut 
fitmdxxp-^  differentiaie  qusefitum  *  fie  in  Methodo  Incrementorum 
Ad  inveniendum  Incrementum  fafli  biijufmodi  x  x  x  ^  n  x  (  ubi 

faBores  xff‘2  n,  funt  in  progreftione  Arithmetic a,  cujus  differentia 

communis  eft  ip  ft  us  x  Incrementum  datum  n,)  Fa&orum  minimus  x  conver - 
tendus  eft  in  Incrementum ,  &  ortum  ducendum  eft  in  numerum  Fa&ontm , 
tit  Jit  n  x  x  -f-  n  x  x  2  n  Incrementum  quafttum ,  numero  FaBorum  in  cafu 
expoftto  exiftente  3.  Sic  etiam  ipfius  * x Incrementum  fit  2  wx 

2.  Incrementa  etiam  Reciprocorum  hujufmodi  Fadtorum  inveniuntur 
per  eandem  regulam*  hoc  nempe  obfervato,  quod  cum  fit  Divifio  con- 
trarium  Multiplicationis,  vice  ablationis  minimi  Fadtorum,  fit  jam  ad* 
dendus  alius  fadtor  adhuc  uno  Incremento  major  *  item  quod  Fadtorum 

humerus  fit  feribendus  cum  figno  negativo.  Hoc  padto  ipfius—  Incre¬ 


mentum  fit 


—  I  y  n 


X  x  X 


5  ipfius 


x*.  X 


=  Incrementum  fit 

n  ’  .  , 


X 

—  2  x  n 


Sc  lie  de  aliis  hujufmodi.  Hoc  facile  probatur  fumen5o  differentials  inter 
Integralium  valores  duos  continuos.  -: 

3.  Infiftendo  veftigiis  Methodi  diredta?,  hinc  colliguntur  pracepta 
Methodi  inverfe,  quibus  inveniuntur  Integralia  Incrementorum  oblato- 
rum,  Applicetur  enim  Incrementum  oblatinn  ad  lateris  Incrementum  da¬ 
tum^  addatur  Factor  adhuc  uno  Incremento  minor ,  &  applicetur  ortum  ad 
v.umerum  I  aB  or  inn  ftc  auBoriim.  Sic  e.  g.  oblato  Incremento  n  x  x  x  +~n 
x  x  2  71  >  ^  primo  x  x  x  -f-  n  x  x  -j-  2  n  y  deinde-*" —  n  X  X  X  X  ‘f  n  x 


*  it  *  addito  Fadtore  a:  —  „  *  denique 


x  —  «  XXX  x  -f--  n  X  x  2  n 


\  quod 


eft  Integrale  qu^fitum.  Hoc  quidem  ubi  Fadtores  funt  Multiplicantes* 
Ubi  veroJb adores  occupant  locum  diviforis,  mutatis  mutandis,  regula 
.C.  ?  5  applicetur  Incrementum  ohlatum  ad  lateris  incrementum  datum ; 
rejiciatur  ractontm  maximus ,  \&  applicetur  ortum  ad  nnmerim  Fa  Bor  inn 
lehdorum  cum  Jigno  iiegativo .  Exempli  gratia  oblato  Incremento 


n 


% 
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j  i 

fit  primo  7r;,"rv"f7"::>  deinde 


’  X  X  *  -j~ 

1  9  quod  eft  Integrale  quantum. 


de- 


X  X  X  +13  X  * 

nique  —  — ==%  feu  „ 

1  —  2XX  x  2X  X  x+r*5 

4.  In  cafu  hoc  noviffimo  Integrale  inventum,  cum  figno  contrario,  se- 
quale  eft  fumma  omnium  Incrementorum  in  Serie  in  infinitum  continua- 

ta-  v.  p  eft - * - —  71 _ _ 4,  — — — — 11  _ 

o  V  N/-  -  1  -  x  x  x~^~n  X  *  -f  -  2  w  ■  *  4~  w  *  *  2  «  X  AT  f-  3» 

+  Nam  in  hoc  cafu,  fafto  x  tandem 


2  XX  *-{-» 
71 


x  t  ti  X  x  $  n  X  x 

infinito,  evanefcit  hoc  eft,  ultimus  terminorum  A,B9C,&c. 

fit  nihil*  &  ob  contrarietatem  fignorum  Integrals  &  Incrementi,  vice 
—  A  exprimitur  aggregatum  per  +  ^ 

Lemma  1.  Per  X  defignetur  terminus  quilibet  in  Serie  quavis  numero- 
rum  M ,  N9  0,  P9&c-9  per  #  defignetur  locus  termini  iftius  X  in  Serie  il¬ 
ia  ( v .  g .  ut  fit  x  =  1,  quando  defignat  X  terminum  primum  Mhfit  x  =  2 , 
quando  defignat  X  terminum  fecundum  N. ,  &  fic  de  csteris)  &  fint  ter- 
minorum  M,  JV ,  0,  P  prima  differentiarum  primarum  b9  c  prima  diffe- 
rentiarum  fecundarum,  d  prima  tertiarum,  e  prima  quartarum,  8c  fic 

porro.  Turn  erit  X  =:  ilf  £  x  — r - rex  — r —  x  — 


I  ,  * 

- P  C  X  — 


2  ,  t  x 
- 


3  .  X — I.  X 2  X  —  2  X 

—  — p  e  x  — 3 —  x  “t —  x  — ■ —  x 


-}-  &c.  Sequitur  hoc 


X  —  2  X 

*  *  3  V  ’  1  2  3  4 

ex  tabula  sequationum  pag:  66.  tra&atus  noftri  Etfay  d*  Analyfe ,  6?c. 

Lemma  2.  Iifdem  pofitis,  per  %  defignetur  terminus  quilibet  in  Serie 
Arithmetice  proportionalium  a,  a-|~2w,  &  fit  jam  Xr=  A 

"[■‘Dx  x  ^  x  £  -f-2 «  d~  x  ^  4-  Ztl 

x  ^  -j-  &c.  Turn  ipforum  A ,  P,  C,  i),  £,  6fc.  valores  erunt 


a 


=  M  +  b  x  — +  c  x 
—  a — 


<2 


a 


£  =:  —  x  i  +  cx 


3  w 

+  &C. 

—  a —  n 


71 


2  n 

—  a  —  n 

271 


71  .  -  —  a  —  a  —  n 

--rax  — -  x  — - -  x 

'  21  2  71 


—  a  —  2n  — a— 3n 
3  w  *  47* 


+  i* 


a  —  yi  — a — in  .  — a — n 

X— r - ' 


71 


2  71 


71 


—  a  —  271  —  <2  —  in  ^ , 

X  — - X  — - — —  &c. 

2  n  2,71 

fy  ^  x  ■  ,  ■  a  — '  2  w  *  *  a  ■—  2  m 

C=-x-*cf  jx - ^ - 1- ex - X 


71  .  2  71 

I  I 


D  —  — x  _  x  - —  d  +  e  x 
w  27i  3  n  * 


71 

—  a  *7,71 

71 

H  2 


71 


'a—ljt 

271 
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_  i  i  i  i  . 

EsT*JZ*vi*vi*  +  ®‘-  '  r  'It  ^  M 

Ordo  formandi  coefficientes  ipforum  i,  c,  /?,  e,  6?o.  in  his  valoribus,  per 
fe  eft  fatis  manifeftus. 

Demonjlratio*  Quoniam  per  x  8c  %  defignantur  termini  correfpondentes 
progreffionum  Arithmeticarum  i,  2, 3,  4,  &c.  8c  a ,  0+  w,  ^  +  2  w,  3  w, 
Gfc.  indicabit  x  —  1  numerum  differentiarum  7/  qui  in  &  continetur,  ut 

lit  z  =  0  +  a: —1  ?/.  Hinc  fit  *  —  1  =  *  —  2  =  ” ~~ a 

n  9  n  9 


%  —  2  7/  — —  a 

*  — 3  = - - - ,  ©V.  Subftituendo  itaque  hos  valores  x — 1,  * — 2, 

x  — 3,  ©c  in  Serie  Lemmatis  prsecedentis,  8c  terminis  in  ordinem  re- 
da6tis,  prodeunt  ipforum  A, ,  5,  C,  fife,  valores  exhibit!. 

Cor.  Ubi  5  =  7/,  prodeunt  C,  X)  ©c.  per  formulas  limpliciores* 
nempe  * 

=  t-j-c  —  J  -f-  0  &c. 

S==ir*  t-ic  +  id- Ae&e. 

r_  I  I  _ 

'  t"~  n  xi^Xc-3  4-1-6.®*. 

7-^  I  I  I  ....  ...  _ _ — 

iy  =  —  x  - —  x  —  x  d  Hr  a  e 
n  2n  in 

Lemma  3.  Symbolis  X  8c  x  eodem  modo  interpretatis  ac  in  Lemmate 
primo,  lint  qy  r,  s,  t,  v,  &c.  generatores  Trianguli  Arithmetici,  cujus  li- 
neam  tranfverfam  occupat  Series  My  JV,  0,  P,  © c .  in  ordine  nempe 
in  verio,  ut  lit  q  (=  M)  generator  ultimus,  r  penultimus,  s  antepefiul- 
timus,  8c  lie  porro.  Turn  erit  ' 


X — *  — ; —  -j-  s  x  ~ 


l  x  .  x 


1  '  I  2  •  ’  1  2  3 

Conftat  ex  contemplatione  iplius  Trianguli  Arithmetici,  quam  exhi- 

buimus  pag.  6 3*  tractatus  Ejfay  dy  Analyfe,  &c.  ubi  idem  fufius  expli- 
catur. 


Lemma  4.  Iifdem  pofitis,  &  Symbolo  %,  eodem  modo  interpretato  ac  in 
Lent.  2.  fitit  X=  +  ©c.  ut  in  £era.  2.  erunt 

coefficientium  B,  C,  .D,  6?c.  valores. 


A  =  {  -j-  r  x 
1 —  0  -4“  2  7/ 

V  1 _ 


0 

n 


+  s  K 


0 

n 


a ft  —  ct  a  n 

‘  +  t  X  -  x  — — 

1  n  2  n 


2  7/ 


3w 


+  &c. 


£  ■=  -2-  x  r  4.  s  x  nf  g  +  ”  . 


er& 


Place  V.  Part  H.  F.  o? 

k. _ ' 
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c*=  T*^*1*'*—  +  ®c- 


n  1  1 

D=txt- 


—  x  —  *£+©£. 

2  n  7,n  * 

Ordo  coefficientium  in  his  valoribus  eft  manifeftus,  8c  demonftratur 
Lemma  ad  modum  Lemmath  2. 

Cor.  i.  Ubi  a  =  w,  coefficient es  A,B,C,D,  &c>  prodeunt  per  formic 
las  flmpliciores,  nempe 

A  =  q  —  r. 


~  II - 

C=TxT^x,-» 


B  —  x  r  —  /• 


71 


D  =  —  x  —  x  f-  6 ?c. 

71  2  7t  7,71  9 


Cor .  2.  Unde  fi  generatorum  q , r,  s,  t,  «,  Sfc.  aliquot  fint  inter  fe  a?qua-~ 
les,  exhibebitur  X  per  formulam  limpliciorem,  evanefcentibus  aliquot 
coefficientium  A,  By  C,  D,  &c. 

Sic  exempli  gratia,  propoiita  Serie  numerorum  4,69,5:30, 2676, 1035: o,\. 
qui  conftituunt  lineam  decimam  tranfverfam  in  Triangulo  Arith¬ 
metic©  cujus  generatores  tres  priores  funt  54, — 18,  5,  &  feptem  pofterio»- 
res  funt  aequales  4  ^  exiftente  a  =  1  =  «,  Terminus  X  exhibetur  per  for*1 

1  .  .  .  .  %  2  g  +  6 

mulam  quatuor  tantum  terminorum,  —  — .  — t—  .  — 7—  c>c.x —  — 


?L±J.  ft?,  *  _  ,2  *.  *±i 

x  —  72  i  -  2. 

«  ♦  §  »  » 


e?c.  x  ^4^  +  54 


%  -f*  8 


,  evanefcentibus  coefficientibus  fex  primis  A* 


.  .  X. 

+  23  T  • 

1  *  ,T'  2  '  & C,  ,7/C 

B,C,D,E,F.  . 

Prop.  II.  Prob.  Invenire  fummam  quotlibet  terminorum  Seiiei 
M-  ,  N 

(t  X  a  ,-f-  n  X  & C.  X  ct  — ^  p  —  1  it  *  a  n  X  &C»  X  a  p  n  ' 

0 

— V— -  cj.  z  ,  T  ------  -  4-  &c.  ubi  numeratores  M,  N,  0,(2 c.  con-  • 

a  -J-  2  n  X  K5c.  X  a  -p  p  -4.  i  71  '  7  77 

ftituunt  Seriem  quamlibet  terminorum,  quorum  differentise,  vel  prima?, 
vel  fecunda?,  vel  alias  quasdam  dantur  •,  vel  quod  perinde  eft,  qui  confti¬ 
tuunt  lineam  quamvis  tranfverfam  in  dato  quovis  triangulo  Arithmeti¬ 
cs)  *  Denominatores  autem  conftituunt  Seriem  in  Prop.  I.  exhibitam. 

Solutio.  Per  X  defignetur  primus  fa&orum  0,  a-\*7t,  a  -{*  2 w,  &c.  in" 
denominatore  ejufdem  termini,  ut  lint  X  8c  z  iidem  ac  in  Lemm.  prasmif-  - 

lis,  adeoque  defignetur  terminus quilibet  Seriei per x z> -f p — Z 

Per  Lem.  2,  vel  per  Lem.  4.  fprout  magis  commodum  videatur  vel  diffe- 
rentias,  vel  generatores  trianguli  Arithmetici  adhibere,)  refolvatur  Xin 
Multinomium  A^B  x  z  +  Cz  x  n  4 -  U  g  x  ^  +  «  x  +  &c. 

Hoc 


n 


iff  bifthWi 


s.  Part  1, 

Hoc  pa£to  (terminis  multinomii  ad  dendmihatorem  z  x  *4“ »  x  &c,  * 

*+7117/,  applicatis)  terminus  quilibet  SeHei  revocabitur  ad  formulam 

A  B 

-  - -  -  1 _ _ -  ,  .  ■— ,,-g,  jr, 

n  X  &C.  XZ- *  V:  £  ”t"  n  X  X  ;& +  P — I» 

C  +  &C. 


^  -f-  2  ft  x  &c.  ?  %-^  v  -L- 1  n  s  ,  ,  . 

Unde  (per  Scholium  4  Prop.  1.)  aggregation  totius 

inclufive  in  infinitum  continuatae,  eft 


,  a  termini 


z  xz-\~nx&c.  xz-\- p—i  n 

A 


B 


p  —  nX&C.'Xz,’-]*  p  —  2  n  ‘  P  —  2  nX  &C.Xz-{*p — 2« 

+  &c.  quare  fi  dematur  hoc  age^re- 


+  - 


*  ‘  ;  '  *  *  i  J  S  -  I  -  A.  ^  v  •  ' : 


 ■LVr.gg1.-   1. 1  W""  ■’  > 


p  —  3  x  n v  x  4-  2wX  X% 
gatum  ab  ejufdem  aggregati  valore  quando  %=0,  refiduum  erit  fumma 

omnium  terminorum  ante  terminum  ^  >  h°c  eft> tQt  terminorum 


.  E.I. 


quot  funt  unitates  in - . 

n 

-E*.  1.  Sit  primum  exemplum  in  Serie  _  + 

41  --  .  ,  _ _ 131  , . 27? 

5. 7. 9. II. 13. IJ  "T  7. 9. II. 1^.15. 17  "T  9.11.13.15.17.19 

+  ri:i3.ij7,37.i9.2i  +  &c •  Sunt  hie  a =3,  «=2,  P=6,  j£=S,  & 
capiendo  differentias  numeratorum  inveniuntur  £=36,  c  =  54,  d  =  o=g 

==  c.  Hinc  in  Lemmate  fecundo  funt  A  =  5  +  36  x  — -  +  54  x  — |  x 

—  5  209  n  I  ,^*5  — 99  ^  1  1  f  27 

-  ,  B=—  x?6  +  54X-2  = - ;>C=T*1TX 

209 


4  4’  2  5  '  2  2*  2 

<>  . \  _  ■  _  •  '  \  \  *— . - 

D=o—E—&c.  Summa  itaque  totius  Seriei  eft 


_j _ 99  1  _ ^7  -  _  . .  20  j  r 

2  x  4x  2  x  5  .7 , 9  .  II  ’T*^.  x  3  x  2  X7 . 9 . 1 1  80x3.5.7.9.11  “*9ue 


ST 


4X 5  x2  x  ?. 5.7.9. n. 
282 

-  . »  «  \  « .  »  •  .  f 


fumma  terminorum  numero  — — -( = 

2  v  71 

209 


A  .A _ 285.  _ 


m 


80x3.5 .7.9.11 
--99 


— - yy  —  - 

40xx.^-f2.;?-|_  4  •  ^  -i -  6  .  ^  8  'l6x^--|-iX  4  •  +  6  •  ^  +  8 

27 

24  x  Vip4  \  Qliarantur  u.  ofto  termini  *  turn  exiftentc 

x  *"“^3 

—  8  fit  x-=  1 9,  quo  valore  in  formula  adbibito,  prodit  fumma 

_ _ 175891 

2. 3. 3-3. 3-J.  5  •  5  *7  •  11. 19. 23* 


Iidem 


Chap.  I. 


Of  infinite  Series’s. 


Iidem  Numeratores  occupant  lineam  tertiam  tranfverfam  in  Trian- 
gttlo  Arithmetico  .  '  .  .  .1"'. 

54.54.54.54.  54.  54.  &c. 

—  18  .  36  .  90. 144.  198 . 6?c.T  •  • 

5  .41 . 131 .  275  .  &c. 

Unde  in  formula  Lem.  4.  funt  generatores  5=5,  r— — 18 ;  1  =  54,. 


t = 0 =  &c.  Sc  prodeunt  coefficientes  A=  5  —  18*  -±-  -(-54 

‘  .<2  * 

—  ?  +  2  209  1  :  —• 99  I 

4 — =  4  ’  B-  2  x-l8+54^— 2=— ,  c=— X  4‘  x  54 

s= D—o  =E=z&c.  iidem  ac  fupra. 

4  ' 

Ex.  2.  Sit  Series  -  -  -  -  ■  ■  ■  -  ,  .  _  ■■  j "  — £^3  — 

1.2.3.4,5.6.7.8.9.10.11  “  2.3.6?c.  12“ 

5?o  ,  2676  ,  10350  ,  TT1.  >„ 

JT-  6fcTT3  +  7!“^“  +  5.6.  Gfc.  15  +  &c‘  Ubl  funt  3  =  *»  ■ 
^==1,  p  =  ii,  atque  Numeratores  conftituant  Seriem  in  Coro l  20.  Lew. 
4.  exhibitam.  Applicando  fiaque  valorem  X  in  Corol,  illo  ad  denomi-  - 
natorem  &x  ^  +  1  x  &c.  x  ?  +  »o,  fit  jSeriei  propofita?  Terminus 

•1  ft  x ,  «*• 

—  I 


I  .2.3  .4.5  •  ^  X  ^  +6,^+7  •  £-+'8  •  ^ +  9  •  ^  -f-  10 
.  _ _ 23  -  .  : 

I  .  2  .  3 . 4  .  $  .  6  .  7  .  x  .  7  •  a+  8  •  *  +  9  •  t  +  10 

72 


rr— 


sir* 


1 . 2  .  3 . 4 . 5  .  6 . 7 . 8  X  z-t-  sT  ^4-  9  :K  4- To' 

+  1.2.3.  .6.7  .^8~.  9  .  '  ?  )-9<t  +  70*  Adegque  per  hanc  Prop, 

fumma  Seriei  a  termino  illo  in  infinitum  qontinuatae  eft 

^ — ■ ■» 

4x1.2  .3.4.5  ,6x^46.z-l-7att8t«i+9 

.  •  t  i  £  ~  \  / 

. _ q23  t  -*-i  •  -  .  • 

*  3x1.  2.  3. 4. 5.  6.  7  .  x  *  4-  7  •  *  Hr  8 .  *  4^  9 


7L 


2  k  1  ,  2  ,  3  •  4  *  5  .  6  ,7  •  8  ,  *  Hr  6  •  »  9 

v^-‘y  •  '•  .  ?4-- '  -l-  -  -  -__t 

*  1  3  1 .  2 . 5 . 4;.  .5 .  6; .  7  ,  | .  9  ^  +  9%*..^ 
Itaque  pro  *,  fumpto  1,  fit  fumma  totius 

305 


.  Et  in  genere  fumma  terminorum 


12x1,2.3.4.5.6.7.8.5.10*. 

*— I  n.  *'  1  305 

numero  — -  elt  — — — — — - — ; — r~7  Z  7 7 77 

1  ,  12x1.2.3  4.5.6.7.0.9,10 


"r 
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23 


.  Part  I 


+ 


3x1.  2.  3. 4. 5. 6. 7.  Xi-J-7.e-J-8.s-f9 

_ 72 

2  X  I  .  2  .  3  ;  4 . 5  .6  ,7.8x*-(-8X^-(-9 

.  54 


•  1  x  1  .  2.  3  . 4.  5.  6.  7. 8.  9x^4  9* 

Scholium  1.  In  computandis  fummis  hujufmodi  Serierum,  calculus 
plerumque  levior  eft  adhibitis  generatoribus  trianguli  Arithmetici,  quam 
li  adhibeantur  differentiae.  Libet  itaque  hac  occalione  oftendere  quomodo 
-ex  datis  differentiis  inveniri  poffunt  generatores  Trianguli  Arithmetici.  ^ 
Sunto  itaque  «  primus  Seriei  terminus,  a  differentia  ultima  data,  b  pri¬ 
sma  differentiarumpenultimarum,*  cprima  antepenultimarum,  &  lie  porro 
d ,  e,  &c .  atque  lint  t ,  1/,  x,  y,  &c.  generatores  quaeffti  Trianguli  Arithr 
metici,  cujus  lineam  tranfverfam  ordine  p  occupet  Series  propofita.  Turn 
( quod  ex  contemplatione  Trianguli  Arithmetici  facile  conftat )  funt. 
a  =  t  .  - 

b  =^-r—  t  4-*  m 

V  —  I  .  P  — 2-  ■  P  —  2 


t  -j->  —  ft  X  • '  <• 

j=£=i  *  ,  +£=2  X  £=r 

-j-  x  y  ©V.  •  • 

Unde  colliguntur  generatorum  valores 
i  =  a 


n 


X  =  c~Z 


1  1 


I  p 
—  X  — 


p—2 


p —  2  P— ?  p— 2  P —  3 

£ -  X  - -  t—  , —  X  » 


=  P  — 3  , 

—  — j —  X  CT'C. 

Ultimus  autem  generator  aequalis  eft  Seriei  termino  primo  «.  ^  ; 

2.  D  JS  de  AAonJoury  jdtbbcts  Qrbcicotjis  milii  amiciffimus,  8c  ruri  vicinus, 
poftquam  cum  eo  hxc  communicaveram,  aliam  invenit  hujus  Problematis 
Solutionem,  cujus  formulam  ob  ejus  miram  limplicitatem  hie  referre 
juvat.  Itaque  in  Serie  numeratorum  lint  a  terminus  primus,  ^  b  prima 
differentiarum  primarum,  c  prima  fecundarum,  d  prima  tertiarum,  8c 
lie  porro*  atque  lit  termini  primi  Denominator  %  x  x 

KJfjzrin  *,  Turn  fumma  totius  Seriei  in  infinitum  continual  exhibebi- 

tur  per  formulam 

^  T7  V  fl  I  V  T.  X  -J1  _1_  M  '  V/  rTL.  O  JLi  — 1  '  U  id  /»  ’ 

+ 


Ch«ip»  L* 
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b 


n*  X  p  —  J  X  p  —  2  X  X  &.  X  %  -J-  p  —  in 

c 


+ 


x  p  —  i  X  ~  iXp—  in  X&C\  X  £  4“'  y  —  2n 

Sit  exemplum  in  Serie 


+  &c. 
+ 


5  , _ 4J _ , _ 13 1 

3  .  5  •  &c.  13  ‘  5  .  7  .  &c.  15  *  7  •  9  •  17 

+  - — ~ ”5“  Cllius  fummam  jam  exhibuimus.  I11  hoc  cafu 

funt  »  =  5,  b  =  36,  c  =  54,  i  =  o~e  =  6fc.  Unde  per  formulam 

£  26 

fumma  Seriei  integral  fit  - — - — ; — — -  +  - 2— -  4"* 

b  2 . 5  X  3 .5  ...  U  T  4 . 5 . 4  X  5  ....  11  1 

54  283  -  • 


4*5  •  4  *  5 
ut  per  formulam  rioftram 


8  .  5 . 4 . 3  x  7  ...  1 1  80  x  3  .  5  ...  1 1; 

exhibetur.  Si  qusratur  fumma  ejufdem  Seriei  incipientis  a  termino  de- 

2273  •' 

cimo  - - —  in  eo  cafu  <»  =  2273,  £  =:  522,  c  =  ^4,  &  fumma  effet 

1  •  «  1  j  1 

2273  _ 5?2  ■  _ 54  < 

2 .5  x  21  ...  29  »  4.5.4X23...29’  8  .  5  .  4 . 3  *  25  .  ...29* 

Hasc  formula  eft  commodiffima,  8c  fiimmam  exhibet  nullo  fere  negotio, 
quoties  quseritur  fumma  Seriei  integral,  8c  differentiae  non  funt  nimis 
multse.  Sed  ubi  plures  funt  differentiae,  8c  quaeritur  non  Series  integra, 
fed  termini  tantum  initiates  aliquammulti,  formula  noftrae  funt  com- 
modiores.  ' . 

3.  Quando  Serierum  termini  formantur  tantum  per  Multiplicationem, 
nee  afficiuntur  diviforibus  variabilibus,  fummae  Temper  exhiberi  poffunt 
per  Methodum  in  Prop .  I.  traditam,  fint  licet  formula^  quantumlibet 
compofita?.  Nam  poffunt  Temper  revocari  ad  terminos  in  forma  quam 
poftulat  Propolitio  ilia.  Sic  fi  differentiae  ipforum  z,  8c  x  fint  m  8c  it,  8c 
defignetur  terminus  Seriei  per  %  x  5  hie  terminus  revocabitur  ad  formam 

7Z 7n  +  cujus  Integrate  datur  per  Prop .  I  v  nempe  quo- 

niam  8cdz  —  my  eR  dx-zzd  zx  unde  regrediendo  ad  integra¬ 

ls  fit*  =-"  *gl  (adjefto  invariabili  a ,  ut  habeatur  ratio  relationis 
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inter  z  8c  x  in  Seriei  termino  primo,)  quod  fic  feribi  poteft  a  —  n  +  w 

x  ^  4  w,  ut  deinde  in  %  du£tum  induat  formam  requifitam.  Et  ad  eun- 
dem  modum  procedere  licet  in  aliis  cafibus  ejufmodi.  Sed  ubi  formulas 
oblatas  diviforibus  afficiuntur,  esedem  ac  in  Calculo  integrali,  ut  vocant, 
difficultates  occurrunt,  eadem  induftria  fuperandav  Nec  tamen  Temper 
fuperari  poffunt.  Nam  praeterquam  quod  vix  certo  feiri  poifit  quas  debeat 
relatio  intercedere  inter  Numeratorem  fradtionis  8c  Denominatorem,  ut 
formula  oblata  ad  Integrate  revocari  poifit 5  faepe  etiam  difficillimum  eft 

N  explo- 
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explorare  an  adflt  jam  tails  relatio  in  formula  ilia,  aut  fi  defit,  an  intro- 
duci  poilit.  Quicquid  ego  in  hac  materia  potiilimum  inveni,  continetur 
in  tribus  fequentibus  propofitionibus* 

Prop.  III.  Prob .  Crefcentibus,  z,  it,  y,  x,  &c.  per  differentias  datas  n,  m, 
l ,  o,  &c.  invenire  valorem  numeratoris  integri  Ny  ut  exiftente  Denomi- 

natore  Z  •  ^  -j ~n  .  &c.  %  -f~  yn  x  It  .  u  ~f~tp  .  it  -f-  q  m  x  y  .•  7  .  &c, 

j  r  /  x  x  .  x  -j~  o  &c .  x  --j—  so.  &c.  Fradio  ad  Integrale  revocari  pofllt. 

SolutlO .  Fiat  N  —  ^ -f -fin  X  u-\~qm  X  y  r  i  X  x  $  o  X  - £ 

» 7  y  atque  Integrale  erit  fradio,  cujus  Denominator  z  .  „ . 

X  -j“*  />  —  i  W  x  1/  .  u  -(-  m  *  it  -j-  (]  —  i  1Tl  X  y  » y  -j-  /  .  7  —  x  i  Z 

x  x'^ho  -&c.  x  +  5  —  i  ox  &c.  exiftente  t  Numeratore, 

Differentia  enim  hujus  fradionis  eft  fradio  cujus  numerator  eft  ipfius 
N  valor  exhibitus,  &  denominator  idem  eft  ac  denominator  propofitus 
ut  fieri  debuit.  7 

^  Ex.  i.  Sit  denominator  propofitus  %  x  f“+~7  *  u  x  u  f  3'*  In  hoc  cafu 
funt  n  =  2,  *»  =  3,  p ■  =  i*  ^z=  i  v  adeoque  eft  2V=  x  —  * w 

=  3  x  +  2  «  -}-  6,  &  per  - — reprefentatur  terminus 
Seriei  fummabilis,  cujus  nempe  in  infinitum  continuata  fumma  exhibe- 

tur  per  Sint  verbi  gratia,  ipforum  z8cu  primus  valor  communis 


i,  atque  Series  fummabilis  erit  - - 1 - — - J _ ■’ _ 

1  -  1  -  4  3  •  5  *  4-7  ‘  t-1  x  7- io 

*t  &c.  quippe  cujus  totius  fumma  eft  i.  Per  p  defignetur  ordo  termini 

cujufvis  in  hac  Serie,  erit  p  =  —  g  '  -  = - — LJ-,  adeoque  ip— r, 

8c  ii-i  p  —  ?  j  quibus  valoribus  pro  x  &  w  fcriptis,  defignabitur  termi- 

““ per lbr"lulam-i ,  x „ „  -a,-  s™  »“«»> 

terminorum  omnium  ante  terminum  ilium,  hoc  eft  terminorum  initia- 


lium  numero  =  p  —  i,  eft  i 


z  u: 


zii  —  i 
zu 


hoc  eft 


—  7P  +  1  ^  r  .  ,  pxtTTl' 

r~7  x  ijirr  Ouare  pro  p  fcnpto  1,  erit  (  aggre- 

gatum  tot  terminorum  initialium  quot  funt  imitates  in  p. 

Ex.  2.  Iifdem  manentibus  z,  n,  it,  m,  fit  denominator  z  .  \  -f*  %  .  % "_j_  A 
x  .  «  p  3.  Turn  per  formulam  numerator  erit  ^^.xw -f-  j  —  z,u  =  %z, 

•f-  4  u  +  1 2,  &  fumma  Seriei  exhibebitur  per  formulam  — =i= - 

n- ,  •  r»  ^  ^  *4"  •  X  lit 

Mt  lpiorum  z  8c  u  primus  valor  communis  i,  &  hinc  elicietur  Seriei 


+ 


3  *  5  * K  1 ;  4^1  •  >  .  7  x  4  •  7^  5  •  7  •  9  x  7  .  iu  • 
scholium.  In  Senebus  jam  expofitis  eademubique  eft  differentia  intei 
Pslores  contmuos  ejufdem  cujufvis  termini,  ac  inter  fadores  homologo* 

,  tenni.- 


—  +  &c,=  {, 
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terminorum  continuorum.  In  fequentibus  exempla  quaedatti  funt  Serierum 1 
quarum  fummas  in  terminis  numero  finitis  exhiberi  poffunt,  quamvis  ea 
regula  non  obfervetur. 

Prop.  IY.  Prob.  Crefcente  z  per  difFerentias  datas  qn,  invenire  nume* 
ratorem  integrum  N,  ut  ad  Integrals  revocari  poflit  fra&io,  cujus  Deno¬ 
minator  fit  ex  certo  iiumero  p  terminofum  zy  +  w,  z  4  2  w,  &c.  Arith- 
metice  proportionalium  in  invicem  dudtorum.  Debet  autem  effe  q  nu- 
meriis  integer  minor  quam  fa&orum  numerus  p. 

Solutio .  Erit  N—z  4  p  —  1  n  x  z 4  p  —1  i  n  x  &c .  x  z-]-* p  —  qn  —  % 

+  w,  Integrale  exiftente 

1  ;  •'  -  • 

7-^7  T7  ~  i .  ■  "  -  .  Demonftratur  ad  modum  propofitio* 

ft  x  3  -f-  n  x  err,  x  x  4  p  —  2  —  m  r  1  - 

nis  pr^cedentis. 

Sumptis  ad  libitum  p,  q,  8c  primo  valore  %,  hinc  oriuntur  infinite 
Series  fummabiles,  cujufmodi  funt  Series  tres  fequentes. 


A  = 


1,2,3.41  3  . 4 . 5 . 6  5  . 6 . 7 . 8  "I"1 7 . 8 . 9 .  ro 

_ 1 

1 

4  &c. 

1  -  rt: 


+ 


13 


17 


&c. 


B-  - - -  4, - i - JL - 2 _ \j. _ J6 _ 

•2-3 -4  $  1  4. 5. 6. 7, 8  ‘  7.8.9.10. 11  '  10. 11  . 12.13. 


I4 


!.2»3.4.5“^ J.6.7.8..9  ^  9. 10. ii.  12.13 

4*  &C' 

J  - 

Has  Series  jampridem  communicavi  cum  primariis  quibufdam  Geo- 
tnetris,  a  quibus  minime  contemni  videntur.  Sic  ad  me  fcribit  peritiffi- 
mus  Geometra  D.  Nicolaus  Bernoulli  in  epiftola  data  25  Julii  1716. 

Yous  me  ferez  un  extreme  plaifir,  Monjieur ,  de  me  communiquer  la 
^  Solution  de  voftre  probleme*  Etant  donnee  une  fuitte  des  Fratlions  dont 
u  les  Numerate itr s  foient  des  nombres  figures  quelconque,  &  dont  les  Deno- 
minateurs  Joient  formes  du  produit  d’un  nombre  egal  de  Fatteurs  quz 
foient  en  ProgreJJion  Arithmetique,  trouver  la,  fomme *,  8c  principale- 

{c  ment  comment  vous  avez  trcruvd  ces  deux  formules  ^ 


+ 


— .j - 

.13*13. 


140 


3. 14. 15. 16. 17 


iC 

ic 

u 

<c 

(C 


u 


V  •  P  * 


24  X4p4-|» 

12x3  x  3  2*  formulas  fpe&ant  ad  Series  C  8c  B,  defig- 

nante  p  numerum  termiriorum,  quorum  fumma  requiritur.  Sic  etiam  ad 
me  fcribit  D.  Taylor  in  epiftola  data  22  Aug.  17 1 6.  “  Ut  8c  qua  ratione 

u  incidifti  111  fummationem  Serierum  a  te  exhibitarum,  prasfertim  loquor 


“  de  Serie  - 


Ci 

C  C 


1 .2,-3  ..4. 5. 4  4vj  .  6. 7. 8  8. 9.10. 1 1 

tux  elfe  altioris  indaginis. 

N  2 


5+ 


.9 


4  &c .  qua  vide*' 

Sed 


00 
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Sed  ut  ad  exempla  jam  redeamus.  In  Serie  A  funt  p=4,  9=  2,  1, 

primo  valor  e  %  exiftente  1.  Eft  itaque  *  4-13  *  ^  +  2  —  %  x  =  2X 
a  *  -f-  3  formula,  unde  (rejedto  dato  numero  2)  derivantur  numeratores  5:, 

9,  13,  17,  c^c.  Formula  etiam  fummas  eft  r’j  *  ,  ■■■«  Quare*  habita  ra- 

2-  *  ^  j 

tione  numeri  2,  quern  ex  numeratoribus  rejecimus,  fumma  totius  Seriei, 
a  termino  in  quo  eft  %  in  infinitum  continuatse,  exhibetur  per  formulam 

2“  xV~  5  adeo^ue  fumma  Seriei  integral  eft  2  ^  j : —  =  4. 

In  Serie  funt  71=  i?  5,  g:=  3,  primo  valore  ^  exiftente  1.  Eft  i- 
taque  %  -4-  ^  x  4  — f~  3  ^  3*  ~f~  2  — ~  2s  x  4  —f~  1  *  4  f~  2.  — —  ^  x  4  "H  if*.  Ip* 
ftus  autem  ?-f-2  valores  continui  funt  3,  6,  9,  qui  quoniam  omnes 
funt  divifibiles  per  3,  ponendo  2  —  ?  fitiV't=r6x7^2  =  6x9tf2' 
—  5>4  *%  ipfius  jc  valoribus  continuis  exiftentibus  1,2,  3,  &c.  Rejedto  i- 
taque  numero  dato  54,  hinc  prodeunt  numeratores  1,  2%  3%  &c .  hoc  eft 

"  T 

t,  4,  9,  Formula  etiam  Integralis  eft  ^  ^  -  ^-7  *,  quare  habita  ratio- 
ne  numeri  54  quern  ex  numeratoribus  rejecimus,  fumma  Seriei  a  termino 

in  quo  eft  z  in  infinitum  continuatas-eft  — - ===-.  Unde  fumma  Se- 

.  54xM+‘ 

riei  integral  eft  TiT. 

In  Serie  denique  C  funt  w=i,  p  =  ?,  g  =  4,  &  primus  valor  z  =  i. 
Unde  f it  4-  4  *  4  -j~  3  *  4  4-  i  x  4  -4-  1  — - ■  x  4-4-  1  x  ^  f  i  x  ^  4  j 

=  4  x  44.  z  x  ^  4-  3.  Valores  autem  iV per  hanc  formulam  pro- 

depntes  Temper  poffunt  dividi  per  4  x  2  x  3  x  4  ==  96.  Ergo  hoc  divifore 
rejedto  prodeunt  numeratores  1,  14,  55,  140,  &c.  Et  formula  Summs, 


habita  ratione  numeri  96,  eft 

1 


1 

96  % 


Adeoque  Summa  Seriei  Integra  eft 


rr;  •  / 

J.  V  . 


Scholium  1.  Per  Propofitiones  has  duas  noviffimas  nullo  negotio  inve- 
niri  poffi nt  Series  quot  libuerit  fummabiles.  Et  viclflim  oblata  Serie 
hujus  fpeciei,  fi  fummari  pot  eft,  ejus  fumma  plerumqiie  revocatur  ad  al¬ 
tera  tram  ex  his  Propofitionibus.  In  examine  tamen  folertia  eft  opus, 
Opiime  autem  procedit  ft  termini  Seriei  oblate  revocentur  ad  formulam 

Prop,  ill.  Sic  e.  gr.  propofita  Serie - - - 4 - -1-1 - 

11  3  •  J  *7  •  9>  ii  ‘  7  .  9  •  n  .  13  . 

|  15  . 

*1  i  r.13  . 15.17^79  &c'  Denominat-ores-  fic  fcribi  poffunt  3  .  7  .  1 1 

*  ^:9,:  7. •  ”  •:}%  x  9  .  i? it .  15 . 19  x  ij .  17  ,  &c. 

"  _ nc  e  Jpxta  Prop.  lII,  fit  4,  772  =4,  p  — 2,  g=  i,  primus  valor 
Primus  valor  7/  ~  Hinc  formula  Numeratoris  invenitur  4^ 
l'f.r2w..'r'  8>  hft  autem  ^4^  2  Temper divifibile  per  3  *,  quare  rejedis 
aiviioribus  datis  4  &  3,  per  hanc  formulam  prodeunt  Numeratores  7, 11, 

IS, 
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15,  &c.  iidem  ac  Numeratores  in  Serie  propofita,  qua  proinde  fummabi- 
tur  per  lllam  propofitionem. 

2.  Cum  Series  illas  A,B^  C,  communicaveram  cum  D.  Taylor ,  refcrip- 
4i t  ie  earum  fummas  inveniffe  primam  quidem  A  Sc  tertiam  C,  eas  revo- 
cando  ad  cams  fimplices  Methodi  Incrementorum,  tertiam  C,  e.g.  revoca- 

vit  ad  hanc  formam  ~  *  7^+ &e.  ut  habeatur 

fumma  per  pracepta  tradita  in  Scholio  Prop .  1.  In  Serie  autem  fecunda 
B,  cum  hoc  non  aque  fucceffit,  fequenti  ulus  eft  Analyfi,  quam,  ipfius 
ven  a  jam  impetrata,  ob  ejus  eximiam  elegantiam  hue  transferre  non  pi- 
get.  u  Seriei  iftius  terminus  Q in  Stylo  ejus]  exhibetur  per  formulam 

?  1  2  X  z 

TJ  Z  A  r+ 7 A  ua+1  ’  Pro  *  +  3  in  denominator  feripto  as,  quoniam 
“  eft?  =  5.  Pone  —q  xquale  elTe  Integrali  qusfito,  hoc  eft  -f  effe  Inte- 


“  grale  ipfius 


3+  2  * 


cc 


B 


Z>  »  X>  -f  l  X.  2S  •  %  1 

/  /  1 


,  fepofito  divifore  dato  27.  Ipfius  au- 


tem  ~C~  in^rem.entum  eft  — — CC~^  •  Debet  ergo 


bC—BC 

t  •|||  9 

cc 


1- 


cc 

cc 

cc 

cc 

cc 

u 

cc 

cc 

cc 

u 

cc 

i.  - 

cc 

cc 

cc 

cc 


dem  effe  ac 


2  x  Z 


^  Hr  a  x  &  •  ^  1 

/  / 


Comparando  denominatores  inve- 

mtarCrsxf  f  1.  Hinc  itaque  fumendo  incrementa  fitC  =  2z,z+z,*  1 
—  2  z  z>  +  4  ?,  quoniam  eft  *  =  3,)  His  valoribus  in  locum  C  &  C 
UMbftitutis  P^odit^s  C —  B  c  ~  -1^  q  b  —  2  *-  x  ^  4-2  'B,*'  quod  debet 

eiie  idem  ac  *  fax  z.  Sit  B  ~  a  -f  v,  exiftente  a  ipfius  B  parte  in- 
yanabili.  Sc  v  parte  variabili.  Turn  fumendo  incrementa  fit  b  =  v. 
ynde  ad  mvemenda  a  Sc  v  habetur  aquatio  J7T~z  ?  —  2  *  x  pfj  * 

4 4  *  =  f  a  X  *,  quee  lie  feribi  poteft  \ ^  —  2^  x  ^+2  x;  =  *  X 

z  +  iX  1  4-  2  **  vel  etiam  Cy  — *  0  v~  z  x  Z "4*  1  x  1  -f  2  Pone 

1  +  2  a  =  o  (unde  fit  a  =  &  fit  C-?  —  ?  x;  =  ov  ubi  fieri  poteft 

u  =  °,  (quoniam  ^quationis  termini  finguli  afficiuntur  velab  v,  vel  ab 
?)  Hinc  ergo  fit  5  =  a =‘^4,  adeoque  f  =  — =U_.  'Unde  ha- 


2  &  X  a  -f-  1 


bita  ratione  diviforis  27,  Integrale  qusfitum  fit  — —  ■  -  1 . -  .  Sed 

54 •  ^  Z  ~J*  I 

pajando  aquationem  C  y  —  c  v  —  o  cum  formula  generali 
~  CC  ~~  °>  inde  etiam  concludere licet  elfe-^r  =  quaiititati  data, 

,  u  *  »■  -  ^  .  **.  I  ^  .  ......  Jd  '  1  •  I  .  1  jf*  .  *? 

*■4  4  * 

Cquo.: 


,  ,  ^ 

IQI 


1 01 


u 


tc 
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“  (quoniam  ipfes' increment  um  eft  o.)  Unde  pro  n  fiimpto  quovis  mi- 
“  mero  dato,  fit  v  =  n  C,  atque  B  =  — ■  -I-  -f-  n  C.  Quo  pado  Integrale 

quantum  fit - ~’YC  nj  ^U0(^  ^nteSra^  prius  in- 

vento  differ t  quantitate  data  n.  Hoc  inde  fit,  quod,  ut  in  quadratura 
c-  Curvarum  Area  inventa  augeri  poteft  vel  niinui  area  data,  fie  in  Me- 
44  thodo  incrementorum  Integrale  inventum  augeri  poteft  vel  minui 
44  quantitate  data.  Per  Integrale  autem  primum,  ubi  deeft  n ,  exhibe- 
44  tur  fumma  Seriei  in  infinitum  conti nuatae. 

_  Prop.  V.  Crefcente  %  per  imitates,  &  exiftentibus  a ,  b ,  c>  &c.  nume- 
ris  datis  integris,  quorum  nulla  inter  fe  aequantur*  invenire  Integrale  ip- 

fi US  - 7  -  '■■■iji.m  '  - — r=r-. 

X  x  ^  -f-  4  X  %  4“  £  x  3  -f-  c  x  csr  C. 

Solutio.  Ducendo  tarn  numeratorem  quam  denominatorem  fradionis  in 
terminos  %  4  1,  x  -f*  2,  &c.  a  -f-  <*  -f- 1,  ©V.  z  4-  b  -f*  1, 

x -f-  ^  +  2,  @,c.  x 4-  c 4  1 7  »  +  in  denominatore  deficien- 

tes,  revocetur  Denominator  ad  formulam  z  x  &  +  1  x  *4-  2  x  ©V.  deno- 
min  a  tori  s  in  Prop.  I.  SchoL  n.  3.  Deinde  revocetur  Numerator  ad  formam 
-j-P  x  +  x  ^  -'r  1  4 -  D  z,  x  i  *  z-h  1  -\~  &c.  Turn  applicando 
terminos  ad  Denominatorem  novum  z  x  pfH  x  pp*  x  &c.  revocetur 

v  j  jg*  • 

fradio  ad  hanc  formam - ===== - ^  +  ===== — ===== - ss-  4- 

1  %  4-  1  x  ^  ®|-  z  x  etc.  * 

Gfc  ^6’*  ^nc*e  denique  qua*- 


C 


z  x  ^  i  x  G^  c . 

D 


3  4~  2  X  3  X  G?C.  1  + 

ratur  Integrale  per  Schol .  Prop .  I.  w.  3. 

Ratio  Solutionis  per  fe  fiatis  eft  manifefta. 

Scholiiim  1.  Hujus  Solutionis  tota  difficultas  latet  in  revocatione  nu¬ 
merators  ad  formam  requifitam,  quod  tamen  quomodo  fit  faciendum  unt) 
exemplo  patebit.  Proponatur  itaque  factum  ^  -  3  x  ppp  quod 

ad  formam  propofitam  fit  revocandum.  Terminos  itaque  evolvo  grada- 
tim  ut  fequitur.  Fadorem  primum  z  4"'  2  fcrib°  2-^2^,  cujus  termi- 
num  primum  2  duco  in  3  -(-*  £,  unde  fit  6  4"  2  z :  Terminum  fecundum 
z  duco  in  2  +  $  -f-  1  (  =  3  4-  3 )  unde  fit  2  z  4“  z  x  PFT.  Dein  fada  in 

unam  fummam  colligendo,  fit  f-fl  x  =  4!’;  +  sx  ^T,  =  s 

+  4£-j -z  x  ^ 4- > .  Supereft  ut  hoc  ducatur  in  z  +  7.  Itaque  terminum 
primum  6  duco  in  7  (==  z-j-7)  unde  fit  42  — 6  ^ ^  terminum  fecun¬ 

dum  4  z  duco  in  6  4"  z  4~ 1  (—  2^  ~i~  7)  unde  fit  24  z — 4  x  ^  4-  1  ^  ter¬ 
minum  tertium  &  + (  duco  in  5  4-  *  4-  2  --  7,)  unde  fit  <>  z  x 

^  +  1  4~g>*  *  +  1  x  a  4-  2.  Fadis  itaque  in  nnum  colledis  ut  prius,  fit 

34~2,Xfc4^3x^~^4==Z|.2  4~;30  Xr4"  9  Z  X  ^  T  J  4  ^  X  'X.  -t  I  x  x4  2  r  Et 

ad  eundem  modum  procedere  licet  in  ^liis  cafibus. 

r  -  *  •  -  i  rr  f-  >  ^  '  «■  ‘  "  *  /  *  - - -  *  *  ' 

C  '  •'  W  i  .W  J  .. ,  JIL  w'-  ^  vJji  JXl'  f  )  ir.iJl  .  iJ  .v/  — •  V 

2.  Sit  autem  exemplum  Propolitionis  in  fradione  — - - — — 1 — ^ 


^  X  ^  4 -iX  ^+5' 

Refti. 
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Reftituendo  factores  2;  -j-  1,  z,  -f-  5,  y  !-  4  in  Denoniinatore  deficientes, 

fit - Ol 1  x  ?  +  3* *?-t-4  r  . 

aCti°  nt~^-h.  *T+  »M  +  i  4-  Rcvocandus  ita- 

que  eft  Numerator  ^  +  1  >^  +  ?x  j  +  4  ad  formam  requifitam.  Itaque 
per  niethodum  jam  traditam  fit  primo  \  ~  ,  *  =  j  x  f+K  +  s.  x 

2  +  3  -t-  'i  =  3  + 3-  +  1?  x  ^-j-1  =  3  -j-  ?  S  -|- s  x  iTT.  Deinde 

5+.,_li+  ^  x  3  -f  4  =  3  *  4  -f  g  +  3  *  *  3  +  F+T  4-  g.  x  x 

2  ~h  Z  +2=12+  3^+96  +  jgxj;-|-i-j.2s;x  +  Si  X  ^+7  x 

^*i'1==I24-I2s:'_H5s;x^~)_i-j-2>x3'  +  i  xi[  +  2.  Applicando  hoc 
fadtum  ad  Denominatorem  %  x  £~p7  x  &c.  x  ^JTj  fractio  tandem  revo- 

12 

catur  ad  hanc  formam  ,  — .  i.  — _ _!_ 


12 


x  ^  + 1  >(t+ixri'3Mt'4x  *-{-  j 
+  5 


*  fi  IX?  -\-i  X<fi  3  X  r^-4xrq-  5  *f  s  S  +  J  x  s-i-4  xrpj 

+  .  1  „  ^  r-=i — Cujus  denique  Integrale  eft 


*+3^  +  4*t+! 
—  12 


5^x^4-iX^-|~2X^-f'3x^  +  4 
—  5: 


+ 


—  12 


4 


7* 


*  z  +  z  x  z  f  j  x  s  +  4 

1 


3*^>2x^  +  iX^+4  1  2  .  z  +  $  Y.  z  +  ^' 

3*  Quando  duo  tantum  funt  fadtores  z  8c  z-j-a,  exhibebitur  etiam  In* 
tegrale  per  formulam  —  —  1  a  i  —  a  x  2 — a 


2  Z  X  z  +  I 


i  —  4  X  a  —  a*  t  —  a 


35X?+’lXi+i 

* 


$zy  z  +  i  x?  +  i  x'zT^  &c'  Seriem  nempe  continuando  donee  abrum- 
patur  per  evanefeentiam  terminorum.  Si  Fadtores  duo  fint  ^  3c  a  ex¬ 
hibebitur  Integrale  per  formulam  ' 1  ■  —  — — 

z  —  I  2.2  —  1  •  s  —  z 

- I  ~4  Cl  X  —  2  j  it  «  .  ^  "  ~  .  J  '  - 

V— i  _  — ©c.  Foteft  idem  Integrale  exprimi  utroque 

modo*,  prout  fradtionis  oblatae  factor  vel  minor  vel  major  fumatur  pro  z • 

4.  Si  primus  valor  z,  fit  a.-\- 1,  migrabit  formula  pofterior  in  hanc  — 


1 

1 


1 

T 


1 

7 


,  j 

*  "  -  x  —  x  —  +  d5V#  ufque  —  inclufive,  qua,  cum  figno  contrario. 


■  ;:j  J* 


exhibetur  fumma  Seriei  ~ 


X  i  +  4 


+ 


-2X2+4 


+ 


3  x  3  +  4 


-f-  ©c.  in  in¬ 


finitum  continuatfc.  Sit  e.gr.a^  1,  atque  Series  erit  — *—  -}-  ■— 


Hr 


1 

2x3 
1 


3x4 


+  G?c.  =  — x~  =  i.  Si  «= 2,  erit  Series +  Tx~i 

+ 
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»— *  j  f 

+  =  +  T  +  T=  4  ’  Si  *  Series  erit  j 

+  +77  +  7T7  +  7*  T  &c- 


2x5 


4 

I  I 

T*-T 

I 


X  4 


1  _L  -L  —  1 1 

2  1  3 


18' 


3  X  6  1  4x7 

5.  Ex  eadem  Serie  x  ,  ,  „  I  ,  *  \  -  .  +  ©V*  Pro  diverfo 


Z  +  a  3  *  3  T  ^ 

valore  a  oriuntur  Series  plures  forma  fatis  elegantes,  quarum  nonnullas 
Leftori  ob  oculos  fiftere,  credo,  ingratum  non  erit. 


Si  pro  a  fumantur  fucceflive  numeri  pares,  2,  4,  6,  8,  &c.  Series  erun| 
Si  4  —  2)  — - f-  _  _  +  TUTo-T  +  ,  Z  tzl/:  + 


IXI+i’1  4  3X3+2,  1  4X4+2 

4)  ,  x'r'^  +  2  X  7+4  +  3x7+4  +  4X  V-F4  +  ^c‘ 

¥  I  I  I 

+ .  a  +  ,  _i_;  1  ,  v  „  -i_«  +  ®c' 


6) 


I  X  I  +  6  raX2  +  6  1  3x3+6  4X4+6 

8) .  „  v  r -4- a  +  3x3  +  8  +  4x4+8  +  ^ 


1  x  i  +ls  1  x  i  +  8 


Vel 


I 

+ 

I 

+ 

I 

+ 

I 

■  ££<\ 

*  *  •  C”is 

4—1 

9  —  1 

1 6  —  i 

2J—I 

1 

+ 

1 

+ 

r 

+ 

I 

+  C 'Sc. 

9  —  4 

16  —  4 

25-4 

38  —  4 

1 

■+ 

1 

j- 

1 

mim 

I 

-  +  &c. 

16  —  9 

*5  —  9 

T 

3«  —  9 

nr 

49  —  9 

1 

+ 

1 

f 

1 

+ 

1 

+  &c* 

25  —  16 

3  6  —  16 

+ 

49  ~  l6 

6  4 —  16 

1 

+ 

r 

-T- 

I 

+ 

1 

+  e?c. 

4—  1 

9—  1 

+ 

l6  -  I 

25  —  1 

1 

+ 

1 

+ 

1 

+ 

V 

+ 

4  +  1 

9+3 

16+5 

25+7 

1 

+ 

*  r 

+ 

I 

1 

£&?• 

4  +  3 

9+7 

16  +  I  I 

Tr 

25  +  15 

l 

+ 

1 

-  T._ 

I 

+ 

1 

+ 

_  ■  • 

4+5 

9  +  IX 

+ 

16  +  I? 

25  +23 

0  a  fumantur  fucceflive 

numeri  impares  1, 

3,  j,  7,  6?c,  Series 

trunt 

4=  r) 


I 


ixi+i  m+i  3  x  3  + 1  4  x  4  +  1 

-X _ A _  I  1  4 _ 1 _ -{ - i=. 

3'iXl4-3  1X1+3  3X3+3  4X4  +  3 

5) - - - 1  - iasr  I  - ■  ■*  +  ’ 

} '  J  V  T  ~X—  r  «  <»  v  -1  _L  c  ‘  »vo  -0-  C  *  v 


2  X  2  +  5  *  3  X3  +  5  1  4*4+5 


+  ($ct 
+  &c. 
+  i §c. 


+ 


IX  1  +  7  ‘  2X*+?  *3X3  +  7  ‘4X4  +  7 


+ 


+ 


Vel 
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Vcl  —  x  *-  4- 

Z  I  1 
2  3 — I  1 

JLx  r~ -  + 

z  6 — 3  1 

7*t£s+ 


+ 

"f* 

+ 

+ 


2 

2 


X 

X 


I 

3  4-o 

I 

3  4*2 


6  4"  o 

4 _ i_ 

^6  +  3 


v 

IO 


+ 

+ 


I 


+ 

4- 


i 

IO  4-  O 
T 

i  o  4*  4 


+  &cl 

4- 

+  &cl 
4*  &<•, 
4-  &d 

4-  . 


+  I^:8  +a‘- 

■K^rr;  +«T7'  +nrn;  ■■ +f* 

6.  Ante  aliquot  annos  D.  Jac.  Bernoulli  Geometra  infignis  Invenit 
fummam  Seriei  cujuflibet,  cujus  Numerators  conftituunt  Seriem  asqua* 
lium,  Denominatores  vero  conftituunt,  vel  Seriem  quadratorum  dato  a- 
liquo  quadrato  ^  mi  nut  or  um,  vel  Seriem  Triangulorum,  dato  aliquo 
Triangulo  T  minutorum.  Hasc  invenit  ille  obfervando  quod  hujufmodi 
Series  oriantur  ex  ablatione  Seriei  Harmonice  proportionalium  truncatae 
ab  eadem  Serie  integra  *  nempe  ita  ut  numerus  terminorum  deficientium 
in  Serie  truncata,  fit,  vel  duplus  lateris  dati  quadrati  vel  duplus 
unitate  audtus  lateris  dati  Trianguli  T.  Idem  etiam  oBferravit  fru- 
ftra  quasri  fummam  Seriei  reciprocas  Quadratorum.  Hoc  idem  e- 
tiam  verum  eft  de  reciprocis  Cuborum,  vel  aliarum  quarumlibet 
dignitatum  numerorum  in  progreflione  Arithmetica.  Ratio  eft,  quod 
nulla  intercedit  differentia  inter  fadtores  denomiiiatorum,  quod  ad  hujuf¬ 
modi  fummationes  Temper  requiri  conftat  ex  Methodo  fumendi  differen- 
tias  in  Scholio  Prop.  I.  jam  explicata.  Nam  ft  per  formulam  aliquam  ex- 
hiberi  poffet  fumma  quasfita,  differentia  iftius  formulas  exhiberet  termi- 
nos  Seriei  propofitae :  fed  in  tali  differentia  denominator  Temper  afficitur 
per  factor es  ab  invicem  diverfos,  quod  quoniam  in  Seriebus  prasdidtis  noil 
obtinet,  fummas  Serierum  hujufmodi  in  terminis  finitis  haberi  nequeunt; 
Ad  eundem  fere  modum,  argumento  petito  a  Prop .  III.  Sc  IV.  demonftra- 
ri  poteft  fummas  Serierum  exhiberi  non  poffe  in  terminis  numero  finitis, 
quarum  Numeratores  conftituunt  Seriem  aequalium.  Denominatores  vero 
conftant  ex  certo  numero  terminorum  in  progreflione  Arithmetica^  max- 
imo  fadtore  cujufvis  termini  minore  exiftente  quam  fadtor  minimus  in  ter- 


mino  proxime  infequenti,  cujufmodi  eft  Series  - — “  4~  ^ — 4^5 — 5  +  &c' 

*7.  Jam  liceret  regulas  nonnullas  trader e,  quas  pro  cafibus  quibufdam 
fingularibus  concinnavi  *  fed  hasc  nos  longius  abducerent.  Sufficiat  ita- 
que  quas  generaliora  funt  explicaffe.  Sc  fimul  monuiffe,  ad  novas  hujufce 
Serierum  infinitarum  dodtrince  prove&ionem  nihil  magis  facere,  quam  li 

O  '  exco* 
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excogitentur  formulas  generaliores  fummarum,  ex  quarum  differentiis 
per  regulas  fupra  traditas  computatis,  deinde  conficiantur  Canones  quan- 
titatnm  fummabilium  •  ita  fere  ut  jam  fadum  eft  in  Calculo  Integrali, 
b.  e .  in  Stylo  Newtoniano ,  in  Methodo  Fluxionum. 

8.  Reftituendo  fadores  in  Denominatore  deficientes  potuiiTet  pr^efens 
Problema  revocari  ad  Propofitionem  II.  Sed  8c  in  terminis  generalioribus 
proponi  poteft,  nempe  pro  Numeratore  fumpta  quavis  Formula  •  nijus 
differentia  aliqua  datur.  Sub  ea  tamen  conditione  ut  dimenfiones  Deno- 
minatoris  ad  minimum  binario  fuperent  Dimenfiones  Numeratori-s  •  alias 
enim  fumma  Seriei  in  terminis  numero  finitis  haberi  nequit.  Sit""  hujus 

rei  exemplum  in  Serie  ■  —  +  - — — -  -1 - - .  _L. 

1  i  •  3  •  5  •  7  2.4.6  ,8  1  3.5.7.91 

^TsTTo  +  &c'  ubi  Numerators  funt  numerorum  naturalium  qua- 

drata.  Applicando  turn  Numeratores  turn  Denominatores  ad  numeros 
*  *  ^ 

naturales,  Series  revocatur  ad  formam  fimpliciorem -  4- 

3  •  7  •  7  r 

3  .  4 


+ 


3.5.7  1  4.6.8 
+  s.  ,o  +  &c.  Per  p  defignatis  numeris  naturalibus  1, 


5-7-9 

2,  3,  4,  &c.  terminus  Seriei  deilgnabitur  per  formulam 

vel  Per  f^mulam  nempe  pro 

P"-  2  fcripto  £.  Quoniam  progrediendo  de  termino  in  terminum  auge- 
tur  z  per  unitates,  reftituendi  lunt  fadores  in  denominatore  deficientes 
3,  &  hocjpado  revocatur  terminus  Seriei  ad  formulam 

Z —  2  X?;  ff-  I  *  fci-f-  3 

a X  *  4-1  X  X  *4.  ;  Per  methodum  in  hac  Propolltione  jam 

explicatam  revocatur  numerator  ad  formam  —  6  —  y  r+~,  4-  a 

*  a-j-'i-  x  a-f-2.  Unde  habita  ratione  denominatoris  Terminus  revoca¬ 
tur  ad  formam  — —  ■  - -  ,  | ,  c 


z  \-i  *  z  +  3  *  z-{*  4 
6 


+  1 


+ 


4  z  x  ^  i  x  ?,  “F*  1  x  z  3 

1  —  1 


z  +  1  x  *  +  1  *  z  +  3  *  £  +  4 
^  3  ^  Adeoque fumendo  Integrale  fit 

77  +  -,  7:  1  . 6  ■  ..  "i  -  -b 


3  *  ^  +  I 

+  2  x  ^  fub  ^S110  contrario,  exhibetur  fumma 

Seriei  in  infinitum  continuata?,  incipientis  a  termino 

Summa  itaque  Seriei  integral  incipientis  a  termino 


Z  x 


Z — 2 

»  4-  2  *  3;  -f  4* 


3.5-7 


eft 


31 

240* 


Si  per  Prop. II.  procedere  effet  animus,  ex  formula  PZl2x  * -f.  i  *  ^  ^ 
colledis .  numeratoribus  primis  24,  70,  144,  252,  fumendo  eorum  diffe- 
renlias  haberentur  4 6  =  28=c,  e  =  o ^=.&c.  exiftente  jfeT=  245. 

O.  unde 


■ref-  ) 
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unde  per  Lem.  i.  prodiret  formula  —  6  —  6z  —  zx  m  -f  r+T  x 

qua  defignatur  Terminus,  eadem  ac  fupra ^  atque  per^endo  per 
Prop.  II.  haberetur  fumma.  D 

Prop.  YI.  Prob.  Invenire  fuminam  quotlibet  terminorum  Seriei  Fra- 
fiionum,  quarum  Numeraires  8c  Denominatores  conftituunt  lineas  duas 
quafvis  tranfverfas  in  Triangulo  Arithmetico  Pafchalii  *  nempe  cuius  o-e« 
neratores  funt  unitates.  ‘  :  -  t;'  ° 

Solutio .  Per  n  defignetur  Ordo  Seriei  Numeratorum  in  Triangulo  Arith¬ 
metic0,  8c  fit  p  differentia  inter  ordinem  Numeratorum  8c  Denominato- 
rum,  8c  per  q  deiignetur  numerus  terminorum  quorum  fumma  requiritur. 
Turn  fi  Denominatores  lint  plurium  dimenfionum  quam  funt  Numerator 
res,  Summa  exhibebitur  per  formulam  primam  fequentem  *  fi  dimenfio- 
nes  Numeratorum  plures  fint  quam  dimenfiones  Denominatorum  Sum¬ 
ma  exhibebitur  per  formulam  fecundam. 


Formula  I. 


n+p 


71  .  n  «-j~  i  •  w  -4-  2  .  &  C.  n  -J-  P  —  i 

■  - - - - - tz-riu - Trr - = 


p -  1  f  —  I  *  h  *  n  "1 “  <1  + 1  B  n  -4“  q  -}-  p  —  z 

Formula  II.  - 

Ex.  i.  Inveniendum  lit  aggregatum  fex  primorujn  terminorum  Seriei 

T  +_7  +  S  +  +  JTo  +  &c-  ubi  Numeratores  con- 

ftituunt  lineam  quartam,  Denominatores  conftituunt  lineam  fepti- 
mam  in^  Triangulo  Arithmetico.  Sunt  itaque  n  =r  4,  p  =k  3,  q  ==  £ 
8c  quoniam  dimenfiones  Denominatorum  fuperant  dimenfiones  Nu¬ 
meratorum ,  dabitur  fumma  per  Formulam  primam,*  nempe 


4  +  3 


4.5.6 


3  —  i  x  4-j-6  x  4  -i- 7 


five  3  —  77  2 


II 


II 


z 

4 


Ex.  2.  Quaeratur  fumma  fex  primorum  terminorum  Seriei  —  + 

'  '  l  ;  r::  '  ■  i.j  '  .  I  - 

.  28,  84  ,  210  ,  462  .  ’  .  .  r  .  _  .  . 

T  75  +  20  +  +5  +  +  ^Cm  cu!us  termini  funt  terminorum  Seriei 

prioris  reciproci.  Sunt  itaque  ^=-7,  p  =  3,  q  =  6,  adeoque  per  formulam 

fecundam  fumma  fit - — -j--1 2: 1  *  • 7 0  •  9  , 

4.  7  4  x  6. 5.4  ^ 

Scholium  1.  Formulas  in  hac  propofitione  exhibitas  ante  biennium 
communicavi  cum  Viris  celeberrimis  Moivreo  8c  Bernoulliis .  Facile  au- 
tem  derivari  poffunt  ex  pneceptis  in  Prop.  I.  traditis.  Sit  exemplum  in 

Serie  priori  y- +  -—-+—  +  &c.  Per  p  defignato  loco  Termini  in  Serie 

hac*  'exhibetur  Terminus  per  formulam  — - —  Unde  re- 

3  •  f  T.4  #rP  r  y 

gredi^ndo  ad  Integrale,  fumma  Seriei  incipientis  a  termino  illo  exhibe- 

O  2  tur 
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Parti. 


tur  per  formularn 


4.?  .6 


2xf-t3X/H'4> 


adeoque  pro  p  fumpto  1,  Series- in- 


1  H  ^ 

tegra  lit  ^ — —  =  3,  atque  fumma  priraorum  fex  terminorum  fit  3  — ' 
2.4*> 

jk  Ml  ^  ^ 

■  "77"t;,  omnino  ut  per  formularn  jam  exhibetur. 

2*  In  formula  prima  fumma  Seriei  in  infinitum  continuatse  eft 

9  evanefcente  jam  parte  altera  formula.  Sed  in  cafu  formula? 

fecund#  fumma  hasc  eft  infinitum  quid,  cujus  fpecies,  refpe&u  numeri 
infiniti  q,  exhibetur  per  formulas  partem  alteram,  quas  in  hoc  cafu  fit 

q  +  1  *  -  . 

p  -jr  i  *  n  —  i  .  n  —  2  .  & c.  n  —  p 

3.  De  hujufmodi  Seriebus  in  epiftola  data  menfe  Maio  1716,  fie  ad  me 
feripfit  Vir.  Ill.  D.  Leibnitius ,  quern  magno  Scientiarum  damno  nobis 
nuper  ereptum  lugemus.  “  II  me  femble  qu’autrefois  j’ay  auifi  fomme 

“  quelques  Series  ou  fuittes  comme  —  4. 

1  1  4  1  10  1  20  1  35;  *  56  “ 

“  & c .  Le  terme  de  eette  fuitte  exprim£  Analytiquement  eft 
«  — ^  *  1.2.3  6 

.  On  demande 


x  ,  x  ~r  *  jc  -f- 1  .  x  -j-  x  xx  H“  3  x  “H 

“  done  la  fomme  d’une  fuitte  donnee ,  dont  un  terme  foit 
«  U 

KX  2lx+  2II  011  *  *es  nombres naturales  i%  2,  3, 4,  &c.  Sc  l 

u  fignifie  TlJnite,  ou  la  difference  des  x .  Suppofons  que  le  terme  de  la 

“  fuitte  fommatrice  demandee  foit  — ® .  Or  Diff.  ®  = _ 0  -L 

rnx^nl  d  * 

“■  r  +  a  J  ~  Xi)  +  »  4  a,  ;  fed  d  O  =  /<ix,  &  i  »  =  mdx=ml> 

-  done  In  Difference  de  ■—  eft  ~  *  — l —  ^  . - -7-7  Maintenantil 

iD  mm xx -p 2  m nix -j~ n it  l 1 

-7*  mml  x-^mitll 

“  faut  faire - Zfli _ mf11 


m  mxx 


2  vi  nix  -|-  null  wwxx-J-  3  mmlx^2mnillc 
u  ,  mmlx-^mnll 

*  a  d^e,  il  faut  identifier  ces  deux  formules,  ou  la  donnee  eft  multiplied 
7?/ 


<( 


(t 

it 


Per  mm:  ^onc  ^§a^ant  les  termes  refpe&ifs,  puifque  les  xx  conrvien- 

nent,  on [aura  par  les  x ,  2  n-\~m=z  3  w,  e’eft  a  dire  il  y  aura  m~ny  Sc 
tc  F  r  ^at>loius  0I1  aura  2^70  ce  qui  donne  encore  m=n- 

“  ^deification  reiiffit,  &  nous  pouvons  faire  n  —  m  =  l  =  1,  & 
J ~~ 1  <cari  demeure  arbitrage j  Sc  le  terme  de  la  fuitte  fommatrice  fe* 

"  ra  JZTI,  car  diff.  -4-  donne  —  -  *  4-  ^4^= — ^ -  & 

il  m 


Chap.  F. 


« 


-  2  ’  5  ’  5>  ©V*  &r/*x  fummatrix ,  c#/hj  terminus 

"T’^**4  ^io  Series  fummaniar  cujus  terminus 


par  confequente 


6  x 


0/*  infinite  Series's* 


riL/;  donne  la  fomme  des  — -^4-= — r- - 

x  r  1  * .  x  + 1  .  *  -f- 1  x  -f .  4  ,  i 


?  24  ^  3^  c-j  «  .  _  .  .  «  6  x 


u 


** 

*  .  x-f-  r  .  2  x  -fTX7.v  E*  Pour  s  en  aux  fommations,  les 


u  5  termes,  par  Ex .  de  la  fuitte  donn6e  feront  - 3  =  — .  Et  gene- 

u  ralement  la  fomme  des  termes  jufqu’a  quelque  terme  ^ 

•“  *.^1.42^'.'^  exclufivement,  fera  —  3  :  Et  pour  la 


‘‘  fomme  de  la  fuitte  entiere  a  l’infinie,  x  devient  infini,  &  — ■£— 

u  =16 :  done  la  fomme  de  toutte  la  fuitte  eft  6  —  3  =  3.  comme  vous 
“  1’avez  trouve. 


?  Gette  methode  eft  le  calculdes  differences  applique  auxNombres*  8c 
**  ^  fau*  vous  avouer  qu’avant  que  de  Pappliquer  aux  Figures,  8c  meme 
‘‘  avant  que  d’avoir  ete  Geometre,  Je  le  prattiquai  en  quelque  fa§on  dans 
<c  les  nombres^  ayant  trouve  encore  jeune  gar$on  que  les  fuites  dont  les  - 
Kumerateurs  fuffent  des  Unites,  8c  dont  les  Denominateurs  fuflent  les 
<c  Nombres  figures,  comme  Triangulaires  Pyramidaux  &c.  etoient  les 
44  differences  ieres,.2es,  3emes,  &c.  multiplies  par  les  conftantes  de  la  fuitte  : 

“  7“+“-+“+  'T1+ Gfc.  8c  par  confequent  fommables,  Mais  quand, 

li  Je  devins  un  peu  Geometre  8c  Analyfte,  Je.  vis  qu’il  y  avoit  moyen . 
16  de  venir  a  bout  de  telles  fommations  par  une  Methode  generale,  au- 
44  tant  qu’il  etoit  poffible  :  8c  que  le  calcul  des  differences  eftoit  encore 
44  plus  commode  dans  la  Geometrie  que  dans  les  Nombres,  puis  qu’il  y  a 
44  plus  d’evanouiffements,  8c  que  les  differences  repondent  aux  Tan- 
44  gentes,  les  fommes  aux  Quadratures.  Cette  methode  generalle  de 
44  chercher  la  fuitte  fommatrice  de  la  fuitte  donnie,  quand  elle  eft 
44  pollible,  reiiffit  toujours,  quand  le  terme  de  la  fuitte  donnee  exprime 
44  Analytiquement  n’a  point  la  quantite  variable  enveloppe  dans  une- 
44  racine,  ny  entrant  dans  1  expofant  *  8c  alors,  on  peut  toujours  deter— 
44  miner  la  fuitte  fommatrice,  ou  prouver  qu’il  eft  impoffible  d’en  trou-? 

44  ver.  Et  la  chofe  reiiffit  meme  bien  fouvent,  lors  meme  que  la  variable 
44  entre  dans  l’Expofant*  Mais  comme  il  y  a  quelquefois  des  Quadra* 

“  tures  particulieres  de  quelques  portions  d’une  Figure,  dont  on  ne  f^au-- 
44  roit  donner  la  Quadrature  generalle  ou  la  Figure  quadratrice^  dememe 
44  on  peut  trouver  quelquefois  la  fomme  de  toute  la  fuitte,  ou  d’un 
44  certaine  partie,  quoy  qu’on  ne  puiffe  pas  trouver  la  fomme  de  chaque 
£!  E^tie *  &  alors  il  faut  avoir  xecours  a  des  Methodes  particulieres,  dont: 

•  -  —  .  -  ~  “ onu 

w*-  w .  — • 


iop 


no  Of  infinite  Series’s.  Part  I. 

“  on  n’eft  pas  toujours  le  maiftre,  noftre  Analyfe  n’eftant  pas  encore  por- 
u  tee  a  fa  perfedion. 

Prop.  VII.  Prob .  Invenire  fummam  Seriei  cujus  Numeratores  confti- 
tuunt  lineam  quamlibet  eredam  in  Triangulo  Arithmetico  Pafchalii ,  De- 
liominatores  vero  conftituunt  lineam  quamlibet  tranfverfam. 

Solutio.  Defignetur  ordo  lines  ereds  per  p,  ordo  lines  tranfverfs  per 
g,  Sc  fit  m  aggregatum  tot  terminorum  primorum  in  linea  ereda  ordiitis 
p  -f-  q  —  i  quot  funt  unitates  in  q  —  j ,  atque  fumma  qusfita  erit 

- - -  T  .  2 . 3  .  G?  C.  7—  f 

2  V-t'l-2-  —  m  X  — - —sssssas. 

P  •  fi  i  .  &C.  p  4"  q  —  2 

Ex.  i.  ProponaturSeries^+—  +  ~+^  +  —  +  --r,UbiNumera- 

i  1  4  1  io  1  20  1  35  5° 

tores  conftituunt  lineam  fextam  eredam,  Denominatores  occupant  lineam 
quartam  tranfverfam.  In  hoc  itaque  cafu  funt  p  =  6,  q  ~  4,  p  +  q  — 1  =  9, 
Q — 1  adeoque  ?«=  1  -4-8  +  28  =  37  i.e.  tribus  terminis  primis  lines 

nons  ereds.  Unde  fit  fumma  qusfita  2 8  —  37  x  =  — r . 

2.  Conftituant  Numeratores  lineam  centefimam  eredam,  &  fint 
Denominatores  Numeri  Trigonales,  qui  occupant  lineam  tertiam  tranf¬ 
verfam.  Turn  erunt  p  —  100,  g=  3,  wz  =  102  atque  adeo  fumma  qusfita 


fit  2  101  — 


1 02  x 


1  .  2 


100  .  I0I# 


Cor.  Si  q  s=  2,  formula  fit 


2?— —  I 


qua  exhibetur  aggregatum  primi 


'  *  r  p  1  ^  '  1  DO  O  ■*- 

termini  una  cum  femilTe  fecundi,  triente  tertii,  quadrante  quarti,  &  fie 
porro,  lines  cujufvis  ereds  ordinis  p  Trianguli  Arithmetici  Pafchalii . 

Sic  eft  -f  +  +  +  =  I0  JL. 

2 


si“'-^eftT+i-+T+T+t+-r=  „ 

Prop.  VIII.  Prob.  Invenire  fummam  ejufdem  Seriei,  quando  termino* 
rum  figna  funt  alternatim  h- 

Solutio.  Summa  qusfita  exhibetur  per  formulam  fimpliciffimam 
P  +  0 — 2* 

15  6 


495  1287 


Ex.  Invenienda  fit  fumma  Seriei  - - —  4-  4. 

i  1  9  “45  165^ 

+  3005’  ubiNumeratoresconftituuntlineamfeptimameredam,  Denomi¬ 
natores  conftituunt  nonam  tranfverfam.  In  formula  itaque  pro  p  8c  g 
feriptis  7  8c  9,  fit  fumma 

Manente  eadem  Serie  Numeratorum  (nempe  linea  feptima  ereda),  fi 
pro  be^ie  Denominatorum  fumantur  fucceffive  lines  tranfverfs  2  da  riia, 

4 '\&c.  Summs  erunt  — ,  —>  &c.  qui  fic  poftunt  feri- 

bi. 


Chap.  T. 


Of  infinite  Series’s. 


b=  hA 
c  =  q  hA-\~ 
d~  q*h  A 


y  — 


=  hi  - |p  h 2  -j-*’  h  -j-*  i  A  -|-  &a  2  h  -j-*  3  B  6  +  3  Gfo 

Unde  fumendo  difFerentias  fiunt 

i=.  bA+  3 

c  ==  jM-If.  +  C 


1  I  2 


bi,  — ,  &c.  ubi  tam  Numeratores,  quam  Denomi- 

natores  excerpuntur  ex  linea  tranfverfa  ordinis  feptimi.  Idem  eveniret 
fi  loco  feptimae,  Numeratores  conftituifTent  aliam  quamlibet  lineam  ere-  * 
dtam  ordinis  p-y  Sum  ms  quippe  orirentur  ex  applicatione  terminorum  li¬ 
nes  tranfverfae  ejufdem  ordinis  p  ad  terminos  proxime  fequentes  in  eadem 
linea. 

Propofitiones  hs  duse  noviffims  potius  elegantes  flint  quam  utiles  ^ 
quare  Formularum  noftrarum  demonftrationem  Ledtoris  folertia  invefti- 
gandam  relinquimus,  ad  Propofitionem  ultimam  jam  properantes,  qus 
tertiam  continet  Serierum  fpeciem,  ob  ufum  multiplicem  fatis  infig- 

nem.  ; 

.  M  N  O  P 

Lemma  5.  Sit  Series  qusvis  -p  ^  a,  &c.  cu jus  terminorum 

Denominatores  conftituunt  progreffionem  quamlibet  Geometricam  h ,  h\ 
frs,  by  &c.  Sint  etiam  Numeratorum  primus  A  (  =  M)  prima  differentia- 
rum  primarum  5,  prima  fecundarum  C,  prima  tertiarum  D,  quartarum 

E,  &  fic  porro  ■,  8c  fint  -y,  -jrr,  &c.  refpeftive,  aggregata, 
Unius,  Duorum,  Trium,  Quatuor,  vel  plurium  terminorum  Seriei 

©V.  at(lue  Numeratorum  primus  a  (=*)  prima  dif-  • 

ferentiarum  primarum  by  •  prima  fecundarum  c,  prima  tertiarum  J,  &  fic 
porro  :  &  fit  b  —  i  s=£  Turn  ipforum  0,  b0  c ,  ©<?.  valores  erunt, 

a  =  ^  M 


B 

hB+  C 
ybB-^hC-^D 
8c  fic  porro. 

Lemonjlratio .  Satis  conftat  effe  ^ ^  =  >4 = 

Termini  4-,  -j|~,  -yf,  ©c.  Numeratoribus  AT,  A7,  0,  P,©f. 

-1-  B 

cxpreflis  per  A,ByCyDy&c.  transformantur  in  terminos  -g-,  — , 

A^\-  *  3  +  ^  Unde  colligendo  fummas  ternai- 

hi  9  .  . 

noruin,  inveniuntur  Numeratores  7,  *T,  © c.  nempe 

.=  _ ^ 

b  ~j—  1  A  B 

ft*  b  4-  i  +  T+  2  B  +  C 


i 


-Part  I. 


Of  infinite  Series's. 

d  =  qqb  A-\*qbB-\-bC-\~D 
Be  fie  porro,  ut  in  Propofitione  exhibentur. 

Cor .  i.  Si  Numeratorum  M,  Ny  0,  P,  &c .  differentia  vel  prima  vel  fe- 
cunda,  vel  alia  qusedam  detur,  terminis  omnibus  poll  primos  aliquot  in 
Serie  A ,  B,  C,  D,  fife.  evanefeentibus.  Differentia,  by  cy  d,  &c .  tandem 
incurrent  in  Progreffionem  Geometricam  in  ratione  i  ad  q.  Exempli  gra¬ 
tia,  fi  detur  Numeratorum  M,  Ny  0,  P,  fif c.  differentia  prima  P,  erunt  c, 
d,&c.  in  ratione  continua  Geometrica  i  ad  qh  ut  conftat  per  ipforum  va- 
lores  q  b  A  -f*  b  B9  qqhA~\-  qbB,  fife.  exiftentibus  C=o=D  —  &c. 

Cor.  2.  Ordo  autem  prims  differentiarum  P,  C,  D,  fife.  qus  hoc  modo 
evanefeunt,  idem  eft  ac  ordo  differentiae  vel  b ,  vel  c9  fife .  unde  incipit 
Progreffio  ilia  Geometrica.  Sic  fi  _B  =  o  —  C=fifc.  erunt  b,  c,  d ,  fife.  in 
Progreffione  Geometrica  •,  fi  C  =  o  =  D  =  fif c.  erunt  c,  fife.  in  Pro- 
greifione  Geometrica.  Et  fic  porro. 

Lemma  6.  Iifdem  pofitis  fit  r  terminus  unde  incipit  Progreffio  Geome¬ 
trica  in  Serie  differentiarum  b ,  c,  d ,  &  per  p  4.  i  defignetur  ordo  Ter- 

mini  in  Serie  -p  ~§T >  -JT’  p,  ©V.  Turn  Terminus  ille  defignabi- 
tur  per  fra&ionem  cujus  Denominatore  exiftente  h  p  + 1  Numerator  eft 

+  -\-dpx  X  --  +  ©c.  + ~r 

—  l-~qp  —  2 - g?px  — - —  —  —  fife. 

nempe  per  w  defignato  ordine  differentia  evanefeentis  in  Serie  P,  C,  D , 
fife,  ut  &  Numero  terminorum  ^  item  terminorum  —  1  — qp, 

fif  c. 

Demonjlratio.  Per  Lemma  1.  Termini  iftius  Numerator  exhibetur  per 
formulam  a+bp  +  cp.  +  dpx  .  p-~  +  Sfc.  (p-f,  i  fub- 

eunte  vices  *  in  Lemmate  ifto). 

Ergo  fi  fit,  ex.  gr.  n~  2,  per  Lemm.  5?.  Cor.  2.  erunt  0,  fife.  in  ratio¬ 
ne  continua  1  ad  q.  Numerator  itaque  in  hoc  cafu  eft 

a^bp^cp  ---J -  cqp  x^-~  x^-— 2-  Apcq'p  *  X£-"Z.? 

2  6  2  3 

x  ^  .  3  +  ©£.  Sed  li  termini  cp  x  P--~  4>  c  qp  x  1  -|- 

nr  2  2  ^ 

fife,  ducantur  in  Be  produftui  addantur  termini  i  +  qp>  prodibit 
Series  qua  exprimitur  binomii  i  -j-2  dignitas  i  -\-q\  ■  —  h9.  Ergo  produ¬ 
ction  illud  aquale  eft  bv —  i  —  qpb  adeoque  termini  cp  x  1  cqp  * 
p — i  p  —  2  ,  c  _ 

~  x  3  +  fife.  =-—  x  Zr— i —  qp .  Quo  pa£fo  Numerator  fit 

a  -]~  -[-  — -  x  br—  i  —  qp>  exiftentibus  duobus  terminis  a+bp,  ut  & 

.  duobus 


Chap.  I. 
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diiobus — i  —  qp,  juxta  fenfum  Propofitionis,  quoniam  w==2.  Atque 
eadem  eft  demonftratio  in  aliis  cafibus.  De  Denominatore  vero  per  fe  Ta¬ 
tis  conftat. 

Prop.  IX.  Prob .  Invenire  fummam  quotlibet  terminorum  Seriei  cuiufvis 
M  N  O  P 

&c.  cujus  terminorum  Denominatores  eonftituunt 

progreffionem  quamlibet  Geometricam  br  /;%  h\  h 4,  Gfc.  Numerators  au- 
tem  Tunt  quantitates  differentia  aliqua  conftanti  gaudentes.  ’V"  * * 
Solutio.  Sunto  Numeratorum  M ,  A*,  0,  P,  G?c.  primus  A  prima  dif- 
ferentiarum  primarum  prima  fecundarum  C,  prima  tertiarum  D?  & 
fic  porro  ^  Sc  lit  ipforum  A,  P,  C,  Z),  nurnerus  atque  h  —  i=qy 
Turn  fiat  az=A(  =  M)l=zbA-\~B,  c^qh  A-\-hB  +  C,  = 
q/;Z>  ~j-  frC-f-D,  Gfo  ut  fint  tot  termini  b ,  c,  ©c.  quot  Tunt  unitates 
in  w  +  i.  Terminorum  iftorum  ultimus  dicatur  r,  atque  per  p-l- 1  de- 

M  N  O  11  !  P  1  1 

fignetur  nurnerus  terminorum  -g-,  -p*,  — ,  — ,  ©c.  quorum  fumma 

requiring  Dico  fummam  illam  exhiberi  per  fradtionem,  cujus  Denomi¬ 
natore  exiftente  b  ?  +  *  Numerator  eft  < 

7  , 


bf — i—  q$ — 


qip 


1  P  “  2 

-  x  ~ —  — DC,  — 


■  X  ©C. 


Demonftratio .  Nam  (per  .Lew.  6 .)  per  hanc  formulam  reprafentatur  ter- 

minus  ordine  p  -f-  i  Seriei  ©c,  qui  terminus  (per 

conftrudtionem  Lemmatis  $.)  aqualis  eft  aggregato  terminorum  numero 

M  N .  O  P 

fa  ’  &4\* : 


p  -f  1  Seriei  propofita:  -p-,  -jrp- ,  -tt  ,  -rr.  £.  D * 


.  .  .,125. 

•Ex.  1.  Invenienda  fit  fumma  novem  terminorum  Seriei  — , .  — ,  -g-, 

©c.  Sunt  in  hoc  cafu  b2,  q  (=h — i)=i,  p-j"  1  =9,  p  = 

^  =  =  C=o,  =  D-=z&c.  adeoque  w  =  2,  (quoniam  funt  du oA,B,) 

Hinc  fit  0  (  —  A)=zi,  b  (  =  h  A-\*B  =  2  xi  +  i)  =  3.,  c(  ^qhA-^  hB 
+  C=2  x  1  -j-  2  x  i-j-o)=4  =  r,  Adeoque  per  formulam  fit  fumma 

1  '  t  :  t  *  r  •  •-  •  *  r  ■  .  » ,  J  r  , 

l  +  3»8+| 

- -  -  5.2-  , 

Ex.  2,  Quaeratur  fumma  fex  terminorum  Seriei  1 X3  -h3x3a-h6  X‘3* 

+  10  x  34  +  15  ^  +  x  +  In  hoc  cafu  funt  i  =  2  = 

P  ,  —2 


x  2 4  —  1  —  1x8 


1013 
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Parti. 


I  w  ^ 

p-j-1==^>  P-Si  A—i,  B=2,  C—i,  Dzzo—E^z&c.  adeoque 


—  2.2,  \3  i  4 


*=?>  atque*  =  i,  &  =  -*--(» 2  =  y,  c=  “  +  “f-+*  =  *  =  27 

—  ~  ~  =  r.  Unde  fumma  quasfita  fit  =  19956,  five 

7  3  27  .  r 


,  7  1  1 3  4  ,  —  1  1 

»+y*?+j*5’‘T+— 8*~ 


T*5 


4  4 

"S'  *  5  x  "T 
9  2 


iW 


Co/-.  1.  Ejufdem  Seriei,  a  terrfiino  primo  -j-  in  infinitum  continual, 

.  .  •  *  t  ■  H 


Fumma  exhibetur  per  formulam  fimpliciffimam 


A 


+ 


D 


h  —  1  h 


+  r^T 7  +  i 


&  —  1,3 


I|4 


Gfe. 


cor.  2.  Si  6=  2,  Seriei  totius  in  infinitum  continuatse  fumma  habetur 
fola  additione  terrninorum  A ,  #,  C,  D,  Et  hsec  fumma  eadem  eft  ac 
fumma  line^  ere£be  refpondentis  termino  primo  A ,  in  Triangulo  Arith- 
metico,  cujus  lineam  tranfverfam  occupant  Nunieratores  My  Ny  0,  P,&c. 
Quod  facile  conftat  ex  contemplatione  Trianguli.  Si  itaque  fuerint  My 

Ny  0 ,  &c .  Numeri  figurati  cujufvis  ordinis  w,  fumma  Seriei  — — j-* 

Q  P  „  t 

^  r  8  “H  Y~6  ^r  &c,  ^qualis.  erit  Numeri  binarii  dignitati  2|n~r*  Sic  Se- 


1  ut  vulgo  notum  ^  Series. 


4 — ^  -4-* 

i  4  J 


4  r  l£. 

•  ^  T 


Iies  T  +  7  -hf + -f 

~4  ~t+,T  +  T~6  +  ^.  =  2n->-2;  Series  2  ,  4  ,  8  ,  l6 

"b&t*  jr  in1  =£*£*=£4,  &  fic  porro. 

.  Scholium.  Celeb.  D.  J  ac,  Bernoulli ,  in  Tra&atu  fuo  de  Seriebus  infini- 
tis,  folvit  ilkid  Problem  a.  ct  Invenire  fummam  Serief  infinite  Fra£tio- 
^  nunyquarum  Denominatores  crefcunt  in  Progreilione  quacunque  Geo- 
**  metrica,  Kumeratores  ve.ro  progrediuntur  vel  juxta  Numeros  natura- 
les,  1,  2,  3,  4 x&c.  vel  Trigonales  1,  3,  6,  10,  Gfc.  vel  Pyramidales  ir 
4?  IO,  20,  c?c.  aut  juxta  Quadratos  1,  4,  9,  16,  aut  Cubos  1, 8, 27, 
64,67V.  eorumve  multiplicesC  Ipfius  folutionem  confulat  Le6tor.  A- 
11am  vero,  &  quidem  multo  generaliorem  invenit  D.  Nic.  Bernoulli  il- 
ius  Nepos,  eamque  ('poftquam  ei  h^c  miferam,  fed  fine  demonftratione) 
mecum  comninnicare  dignatus  eft,  in  epiftola  data  180  Septembris  1715, 
9iai“eP|  refertilfinia,  qualibus  me  crebro  dignatur  vir  Do- 

crimmus,  De  hoc  vero  Problemate  fic  fcribit.  “  Pbur  la  fomme  d^un 
Horn bie  determine  n  de  termes  de  la  fuitte  de  voftre  Theoreme  7.  [Co- 

rollariim 


<c 


liam 
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«  rol[arhm  primum  eft  hujus  Propofitionis]  j’ay  trouve  cette  formule 

»— it  n  —  i  it — 


UJ 


•  •  ■ 


(C 


« 


4  'ft 

w  —  t  ,  A— it 


B —  n . 


w  —  i 


n . 


*  4-  — — -  b  4-  - . — —  c  + - 

^tyi  —  ia  '  m —  i  *  m —  i  *  vl  ~7 1 


l 

mn  "  7n - 1  *  ?7I — A  ’  7# - I  ~  * 

-  4-  gfc.  ou  les  Lettres  A ,  C,  ©V.  marquent  Ies  Coefficients  des  ter- 
<c  mes  iinmediatement  precedents.  Et  en  mettant  dans  cette  formule 
M :  p  -U 1  pour  77,  b*  poiir  m\  Sc  eiimultipliant  tout  encore  par  e  T  -r,  on 
“  a  la  folution  de  voftre  Prob.  IX™”.  Et  me  inonuit  Vir  pentiffimns 
hanc  fuam  formnlani  generalem  in  noftram  particularem  (Cor.  i.  hujus 
propofitionis)  migrare  quando  u  zzz  oo  ^  quippe  turn  evanefcunt  I,  w,  yt  • 

7i  i  Ti  —  i  72  —  2^  refpe&u  ipforum  wi\  Ay  B ,  C,  Gfa  adeo  ut 


— .  71  .  —  .  - 

2  5  2. 

Series  in  eo  cafu  fit 


— 1_  a  _u  — —  I  _U  — c  4-  e^  c.  qua:  omnino 
in  • —  I  ‘  w  —  I  ‘  — i  .TV.  r  : 

a  .  b  '  •  '  ' 


coincidit  cum  noftra  — J5-+  ^c* 

a  *  » .  -  ,  «  r  v  ■  •  ..  •  ■  t  f  <  i  {  '  * 

2.  Definitmies.  i.  Quantitatis  cujufvis:  variahilis  valorem  prafentem 
defigno  litera  fimpliciter  fcripta,  ut  x  *,  valores  pnecedentes  lineolis  eidem  p4  675, 
liter#  ex  parte  fuperiori  pofitis,  fequentes  lineolis  ex  parte  inlenori  icrip* 

tis.  Ut  vi  hujus  Definitionis  fint  x,  x,  x,  x,  x,  ejufdem  variahilis  va- 

lores  quihque  continui,  exiftente  x  valore  prsefenti,  x  proxime  pr#terito, 

*  ,  *  >  T  *  t*  J  "  V  -  ~  4  *  **  k  f  •'  fc  V  "  *  1*  . 

T,  ,11  i  ■»  k  v  ■  f  C  ■  •  • 

x  fecundo  praterito  *  x  proxime,  atque  x  fecundo  fututo.  Et  fic  de  aliis. 

...  A  ./  r  ■  :  i  'i 

Ad  eundem  modum  funt  interpretandse  lineolce  qus  incrementis  appo» 

nuntur.  Sic  funt  x.  x,  x,  x,  x,  ipftus-  x  valores  quinque  contmui  -,:.ut 

... ;  »•...*/  .?  //••  "  ’  •• 

fit  x  incrementum  fecundum  ipfius  x,  fit  x  incrementum  fecundum  ip^ 

•  • 

'  i .  *  1  •  ■*-  . 

fius  X.  Et  lie  de  aliis. 

Cor.  Vi  hujus  Definitionis,  «  +  x  =  x>  *  +  x  =  x,  x  +  x  =  x.  Et  fie 

^  •  •  :  *  -  .  #  -»  *  <-  /'  l  \  *  f  '  f  ^  ■  .  *  r  1  ’  f  ’*  .jU 

.  .*•  ,  .....  {* -  *  r  j  * « ‘4  V  *  t  •  *  -1.  -* 

Quando  Vu  venit  ut  variahilis  quaatitas,  puta  x,  fpeSanda  fit  tan 
quam  Incrementum,  ejus  Integrate  defigno  litera  inter  uncos  f  J 
fa.  Iftius  etiam  Integralis  [  x  ^  Integrate  (vel  ipfius  x  int  g  ^ 

dumj  defigno  numero  binario  uncorum  priori  fuperimpofito,  ut  C 
Iftius  etiam  Integralis  Integrate  (vel  ipfius  x  Integrate  tertium,)  a  e  - 

dem  modum  defigno  numero  ternario,  ut  L  x  3*  Et  ^lc  deinceps.  Unde 

/P  2  ^ 


- 

e 


I  !  6 
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vi  hujus  Definitions  conftituunt  [x],  03,  [x],  x  Seriem  terminorum 
quorum  quilibet  eft  ipfum  immediate  pracedentis  incrementum  primum’ 

ut  fit  C-x]  =  [x],  03  =  [>],  x  =  [x]. 

•  •  »  •“*  '  *  * 

Lemma.  Fadi  x  v  ex  Multiplicatione  duorum  variabilium  x  &  v 
crementum  eft  x  v  -j-*x  v,  r  >  llm 

•  1  >  *  .  .  f  i  1'  ;  /  •  f  •'  '  '  •  >  ..  •• 

__Nam  audis  variabilibus  per  propria  incrementa,  fit  novum  produdum 
x x  x  v v,  five  hoc  Q,ro 

x  +  *  fcriPto  *  per  Def.  \.)  Unde  dempto  priori  produdo  x  vt  reftat  In- 

*  •)  iZH'l  "  »  L  f  >  ^  *  .  ... 

crementum  x  v  -j-  *  v. 


t  m 


’  *  J  '  |  r 

Prop.  I.  Theor.  Ejufdem  Fadi  x  v  Incrementum  vel  primum  vel  fe- 
cundum,  vel  tertium,  vel  aliud  quod  vis,  cujus  ordo  defignatur  per  fym- 
bolum  n,  exhibetur  per  formulam  hanc  generalem  ■ '  .  J 

• **  4  : 


-  c.  71  —  I 

x  v  *  v  -j-  W  X  — #  7»  -j-  ft 


i  n 

-  x  — 


»  «-i  '  2  ‘  '  2  '3  ,-„_3 

In  hac  formula  lime  funt  obfervanda,  i  Terminorum  numeri  coeffi 


dentes  r,  »,  »  x  ....  2  .  . 

dignitatem.  2 do  Numeri  w,  n — I  ,n — 2,  n — 3,  &c.  ipfis  *  infrafcripti 
defignant  numeros  pundorum  quibus  definiuntur  Incrementa  3  »o  £i- 
neola  (,  ,;j,  &c._  ipfis  x  infraferiptie,  interpretand*  funt  per  Def  1 

4“ In  quovis  fermmo  numerus  pundorum  ipfis  x  Sc  v  fimul  infraferipto- 
rum,  eft  v.  Sit  v.g.n  =  4  :  turn  per  formulam,  ipfius  x  v  incrementum 
quartum  prodit  *44*4<*  n  +  4*v  +  xv. 

•  v  •  /t  ••  ••  *  r:#//  ...  ’  ..  •  •  » 

•  •  *  •  • 

Theorema  hoc  generale  demonftrari  poteft  per  Indudionem  incre- 
mentis  continue  fumptis  juxta  formam  in  Lemmate  pracedenti  ti’aditam. 
e  &  colleda  forma  Seriei  ex  hujufmodi  calculo  Theorema  etiam  de¬ 
monftrari  poteft  per  Methodum  Incrementorum,  ad  eum  modum  cuius 
fpecimen  mox  dabimus  in  demonftratione  Propofitionis  tertiie.  , 

Prop.  II.  Theor.  Ipfius  x  v  Integrale  primum  [*5]  eihibetur  per  Se- 
fiem[x3  v  —  j*x]  v-f-[x]u  —  \_xlv  &ci  ; 

Series autem ita terminate,  utfit[xv]  =  [x]n^r[*]T,J  =  [x3 

-  ->Jt  ^  *  r  '  U  . 

P  r-  [*3  v  +  Lt*]  » -|  a  &c, 


M  —  I  71  —  2  , 

M  X  ~ x  — - —  &c.  lidem  funt  ac  in  binomii 


J. 


Nam 


n  7 


Chap.  I.  Of  infinite  Series's. 

Nam  fumendo  incrementa  reftituitur  propofitum  x  v. 

Cor,  i.  Datis  duobus  ex  iftis  [_ x^\ ,  [_x v ],  |“[* ]  v  J,  datur  tertium.  I- 

x  r~ 1 

tem  datis  tribus  ex  iftis  [x],  datur  quartum.  Et 

fic  porro.  %  • 

Cor .  2.  Si  u  =  o,  datur  [xv~]  ex  dato  [*],  Si  wi=o  datur  [xv]  ex 
•  •  • 

datis  duobus  [x],  Sc  [x],  Si  v  =  o,  datur  [xv],  ex  datis  tribus  [x], 
*  3 

[*],  [x].  Etfic  porro.  .  .  .  _ 

Ex.  i.  Sit  exemplum  hujus  formula  in  inventione  Integralis  lpnus 

.  r  n  *  .  *  *  >  r>  '  '  V  ^  ••  & 

v  ,  dato  nempe  z.,  atque  exiftente  v  =  o,  qui  cafus  eft  fpecialis  Pro- 

I  •  a 


%  z  Z  Z 

i  n  in 


pofitionis  fecunda  Tra&atus  pracedentis  Dni  Monmort.  Fa£to  itaque  *  = 


%  z  z  z 

/  n  in 


,  funt  [*]  = 


—  i 


2  Z  Z  Z  Z 

•  t  n 


,  [*]= 


2  Z  X  2.Z  Z  Z 

»  • II ! 


,  atque  £  x  ]  = 


—  i 


izx  2ZX  3  %% 

.  •  ,11 


■.  Unde  per  formulam  fit  hoc  eft 


a 


v 


z  z  z  z. 

I  II  Ilf, 

-  ,>i  a  .i 


V 


r V 


<V 


2  ZZZZ  2ZX1  ZZZ  l  ZZ* 

p  .  ,  a  .  •  i  •*  •  -  '  " 

Ex.  2.  Sit  aliud  exemplum  in  inventione  Integralis  ipftus  na\  ubi  eft 

£ 

%  =  t,  atque  datur  a.  Turn  pro  x  fumpto  a\  8c  pro  ^  fumptow,  fit  x-a' 
hoc  eft  x~ax,  feu  *  +  ?  =  ax,  adeoque  V  -=  JZTi  x ,  atque  *  = 

x  •  r  r  T  . _  r*] 

Regrediendo  itaque  ad  Integra lia  fit  [x  J  =  *  ltem  L*  J  a  —  i 

=  item  [  .v  ]  =  .-=Lr^  Sc  lie  porro.'  Adeoque  (quoniam  x  =  ax,) 

to«t.3-i=T.  U°de  **  f0t' 

mulam  prodi.  [>«'  3  =  ;£?:  -  —T  +  — 


In  hoc  exemplo  continetur  Solutio  Problematis,  de  quo  agit  Daus  e 
Monmort  in  Propofitione  nona.  Coincidit  autem^  formula  cum  ea  quam 
exhibet  ille  in  Corollario  primo  ejufdem  Propofttionis. 

SchoVm 7«.  Poftunt  etiam  ex  hac  formula  alii  derivari  valores  Integralis 
qusefiti  pro  vario  modo  quo  interpretantur  Increinenti  propofiti  factores. 
Sic  in  ’exemplo  fecundo  integrale  ipfius  n  a'  exhiberi  poteft  per  i°rm^ 
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**  r~  **  > 

Jam  a'  [k]  —  7^~i  a '  [m]  +  777 ,|*  a'  O]  —  &c.  pro  x  nempe  fump- 
to  w,  &  pro  v  fumpto  a\  Sed  de  his  fortaffe  alia  occafione  fufius  dice- 


mus. 


Prop .  III.  Pheor.  Ejufdem.  xv  Integrale,  Vel  primum,  vel  fecundum, 
vel  tertium,  vel  aliud  quodvis  cujus  ordo  defignatur  fymbolo  exhibe- 


n 


tur  per  Seriem  in  hac  forma  generali  prodeuntem  =  v  — 'n 

«  +  I  t  n  “h  1  I  ,  «~4r$ 

T  X*]v  +  »xlT.  1  [  X  ]  v  —  nxl+J.  x  »1±£  [  *  3  V  +  &€. 

*“  i  2  «  2  ^  in  v 

Collecta  forma  Seriei  ex  Propofitione  prscedenti,  Cpefficientes  I,  —  ?/, 


xx 


4" 1 
2  ’  “ 


J_  j  2 

w  X — - — x — lie  inveniuntur  per  Methodum 

2  3  ■  ^  ^ 

« -f- 2 


M 


Incrementorum*  Pone  £  *  z;  ]  =  ,<4  +  ^ 

* +  ?  .  _  -  .  •  1 

l*]v.  +  &c-  Turn  aufto  % incremento  fuo  w  =  i,  atque  ipfls  5, (?,£>* 

©V.  incrementis  fuis  contemporaneis  A,  5,  C,  D,  6fc.  ut  jam  evadant  ?/. 

•  •  •  •  •  r 

*  72 

5,  C,  jD,  ©V.  fiet  novum  Integrale  (quod  Integrale  eft  ipfius  £  *  t;  ],) 

w  ~f~  t  « “f-  f  n  1  n  -f-  %  w -f- 4  —  •  T 

A  [_  x  v-l-B^x^v-^C^x^v-^D^x  ]  u  4*  ©£•  Hujus  i- 


n  •• 


m 


taque  Incrementum  primum  coincidere  debet  cum  Integrali  prius  pofito. 

m  71  n  — j—  ^4  71  -j“  I  4-  jB 

Sumptis  ergo  incrementis,  v~\  —  A\_x~\v  '  [  .v  ]  v  '  [  *] 

4-J3  '  ’  4-  C  " 

®  [  *  3  w  -f-  idem  ac  Integrale  prius  pofitum.  Itaque  terminos  ho« 

mologos  inter  fe  comparando  fit  imo  A  =  A.  Unde  eft  A  datum  ^uid. 

Sed  ubi  n  =  o,  eft  A  =  i,  etgo  A—\,  2 do.  5  =s  5  -J-  Ay  hoc  eft  5  =  5 

4-5-^i9  feu  b  = — i  =  —  ».  Ergo  regrediendo  ad  Integralia,  fit 
5  =  —  72  4  Sed  ubi  w  =  o,  eft  5  =  o.  Ergo  <j  =  o,  atque  5  =  —  w. 
B  ti0.  C=  C  -i-  JBy  hoc  eft  C=  n.  Regrediendo  itaque  ad  integralia  fit  C  = 

S  >  .  t  ^ 

nn  ^  w 

*5"  +  ®e(i  u^i  m  5=  o,  eft  C  ss  o*  Ergo  b  =  c,  atque  C  =  hoc  eft 


Chap.  I, 
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ji  x  'T  ■ .  4t0.  Ad  eundem  modum  invenitur  D  —  —  n  x 


yt  -pi  n  -j-<  2 


2  2  3 

Et  fie  pergendo  inveniuntur  cseteri  Coefficientes. 

Scholium  1.  In  hac  Propofitione  comparata  cum  Propofitione  prima, 
cernitur  fingularis  quaedam  relatio  Incrementa  inter  8c  Integralia.  Ut  e- 
nim  in  Arithmetica  vulgari,  Multiplicatio  Sc  Divifio  funt  invicem  ita 
contraris,  ut  fi  Multiplicatio  defignetur  per  Indicem  affirmativum, 
Divifio  defignabitur  per  Indicem  cum  figno  negativo^  fic  etiam  in 
Methodo  Incrementorum ,  fi  Incrementum  defignetur  per  Indicem 
affirmativum.  Index  negativus  Integrale  filtet.  Sic  in  Propofitione 
prima,  fi  pro  n  fumatur .  Numerus  binarius  2,  per  formulam  exhibebi- 
tur  ipfius  xv  incrementum  fecundum,  nempe  x  v  2  x  v  ~\^xv-^  Sed 

fi  pro  n  fumatur  numerus  negativus  —  2,  ut  jam  qu^ratur  ipfius  xv  incre¬ 
mentum  (ita  loqui  liceatj  negative  fecundum,  (quod  idem  eft  ac  Integra¬ 
le  fecundum)  prodeunt  coefficientes  iidem  ac  fi  fumatur  n  affirmative  in 
Propofitione  praefenti :  atque  interpretatis  infuper  ipfis  x  x,  x,  &c. 

234.  #  y  1  — 3  — 4 

per  C  x  1,  C  ?  1?  t  *  1’  &Ct  Series  fit  omnino  eadem  ac  per  Propofitionem 

praffentem  prodit,  ubi  quasritur  Integrale  fecundum. 

2.  Ex  his  autem  formulis  quail  fua  fponte  procedunt  formulae  Propofi- 
tionum  undecimae  atque  duodecimo  Libri  de  Methodo  Incrementorum. 
Nam  pro  incrementis  feribe  Fluxiones,  atque  evanefeefttibus  incrementis 
fiant  jam  omnes  x  x ,  x,  x,  inter  fe  sequales,  atque  migrabit  ftatim 

/  a  in 

hasc  Propofitio  fecunda  in  illam  undecimam,  atque  praffens  tertia  hi  illam 
duodecimam.  Quod  quidem  exemplum  fatis  infigne  eft  Methodi  Newto¬ 
nian  a,  qua  colli  git  ille  rationes  Fluxionum  ex  rationibus  ultimis  Incre- 
mentorum  evanefeentium,  vel  ex  primis  nafeentium. 

Prsecedentium  impreffioni  intentus  dum  in  animo  ilia  fipiu's.  revolvo, , 
fubiit  Artificium  illud  quo  jam  olim  ufus  eft  D.  Jac .  Bernoulli  in  inven-; 
tione  quarundam  Sericrum,  ope  Progreffionis  Harmonics  cujus  meminit 
D.  de  Movmort  in  Scholio  6.  Prop.  V.  praecedente,  commode  etiam  appli- 
cari  pofie  ad  inventionem  ipfius  Monmortii  Propofitionum  2  4te> 

atque  id  genus  aliarum  aliquanto  fortaffe  generaliorum.  Hoc  in  fe-- 
quentibus  paucis  oftendiffe  credebam  Leftori  non  fore  ingratum. 

Tbeore?na.  Sit  Progrelfio  Arithmetica  p,  p-j-  w,  p  — j-*  2  cujus 

iftini  finguli  fucceffive  defignentur  per  x,  &  funto  c, d,  &c .  quivis  > 
multipfices  differentiae  data?  71  terminorum  Progreffionis  iftius  Arithme¬ 
tics.  Sint  Aj  Jj,  C,  2),  &c.  Numeri  quilibet  dati,  8c  conftituantur  fra- 

ftiones  quotvis  ^rd,&c.  Pro  x  fucceffive  feriptis 

valoribus  fuis  p,  p  p  -J-  2  #,  &c.  ex  harum  fradlionum  qualibet  oritur 

Series  Harmonice  proportionalium.  Sic  v,gt  ex  fraftione  prima—,  ori¬ 


tur 
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A 


y »  ypy  fM'JTf  &c-  Dic0  Suod  aggregatum  quotlibet 

hujufmodi  Serierum  in  infinitum  continuatarum  in  terminis  numero  fini- 
tis  exhiberi  poteft,  fi  m»do  fuerit  numeratorum  A.  B ,  C,  D,  &c.  aggre- 
gatum  aequale  nihilo.  Duobus  exemplis  hoc  fiet  manifeftum. 

Jl  _ A 

Ex.  Sint  dux  tantum  fradiones  —  ,  atque  exiftente  b  ==  3 

Scribantur  Series  harmonica  ex  his  formulis  orta?,  eo  ordine,  ut  termini, 
in  qnibus  funt  denominatores  aiquales,  flbi  invicem  refpondeant,  8c  col- 
ledis  fum mis  terminorum  homologorum,  prodibit  aggregatum  Serierum 
in  terminis  numero  finitis,  ut  in  calculo  appofito  videre  eft. 

j _ ^ _  1  ^  1  A  1  A  ,  rj  ^  .  .  A 

1>  1  p  +  n  +  j  +  2  ?i  +  =  Senei  ort*  ex  T 

+JTTn  +  &c-  = Seriei  ex  7TTn 


p  '  p  -j-  M  *  p  -f  2«  ‘  ° 

£x*.  2.  Sint  tres  fradiones 


"4"  o 

B 


+  &c.  =  Aggreg.  Serierum. 
C 


x 


n 


9  x  -j-*  2  71 9  x  -j-*  3  yp  exiftentibus  b  —  2 

c~ijty  atque  A  -j-  B  -f-  C  =  o.  In  hoc  cafu  Calculus  fic  fe  habet. 

A  .  A  .  A  ,  A  w  y/ 

p  '  jTfl'i  »  p  -J-  2 £_)_  3  M  +  •  •  •  +  &c-  =  Seriei  ort<e  ex 

+  ^ry+ypy+....  +  &e.  =  Seriei  ex 

C  r 

4-  e^c.  =  Seriei  ex  — r- — 

 *  +  3 

4-  ■==  Aggregato  Serierum. 

Ubi  etiam  prodit  aggregatum  Serierum  in  terminis  numero  finitis 
A  ,  A  x  A +B  9 

nempe  ^  %  -+y pjj,  ob  Numeratorum  C,  aggregatum 

a-quale  nihilo.  _  Et  ad  eundem  modum  demonftratur  Theorema  in  aliis 
calibus  qutbufvis. 

Cor.  i..Ex  his  principiis  derivari  poflunt  innumene  Series  in  infini¬ 
tum  continuata^in  terminis  tamen  numero  finitis  fummabiles. 

Caf.  1.  Sint  —  Sc  -  formula  duarum  Serierum  harmonicarum,’ 
quarum  aggregatum  prodit  in  terminis  numero  finitis  per  fuperius  de- 
monftrata.  Turn,  formulis  iftis  in  unam  fummam  colledis  fit  — 

-  9  x  x  x  ~f~  b 

?i  =  2,  atque  £  —  3  n 

&  7 - l—,. for- 

mula 


formula  Seriei  fummabilis.  Sint  v.gr.  A-^  p=  i, 
6,  Turn  formula  Serierum  harmonicarum  eiunt 


6  x9  6  x  x  -]-  6 
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inula  Seriei  Cofilpofita:  fummabilis  erit 


x  x  x  ft-  6  1 


Serie  ilia  exiftente 


+ 


+ 


+ 


1x7  •  3x9  *  5  *  n  1  7x13 

per  calculum  in  praemiffis  demonftratum,  erit 

A 


riei 


+  &c*  atque  fiimma  J5e- 

1  .  1 


+ 


6xi 

B 


+ 


6x3 

C 


Sint  tres  formula  Serierum  harmonicarum  — ,  .  ; _  -~T-~ 

9  *  5  x  9  x bJ  #  ft-  c* 

(exiftente  ^  ft-  7?  ft-  C  ==  o,  ut  fit  Serierum  aggregatum  finitum  per 

pramifia.)  Turn  formulis  in  unam  fummam  colle&is  fit 


A  x  .yft-ftx.*-f-c"'H  B  x  x  x  aT-|~  c 


X  x  x  -j—  b  ¥■  x  -4-  c  _ _ 

tis  ad  formam  fa&orum  x,  x  x  JftT£,  *  x  JftC£  x  *  ft-  <•„> 


1 

,  feu  (terminis  revoca- 


Acb  -\-Ac 


b  B  x  x  A-\-*  J3  ft»  C  x  x  x  4-  £ 


,  hoc  eft  (ob  ,4  +  25 
+  C  =  o)  ^  ftr~^  >  formula  Seriei  fummabilis.  SI 

X  A  AC  -j-  £  X,  #-+-  ^ 

\  A  B  C'  D 

quatuor  fint  Fraftiones  ~ ,  ^~b,  (exiftente  A+ B 

ft-  C  +  D  =  o)  ad  eundem  modum  invenietur  formula  Seriei  fummabilis 

—  /^X  J—  b\%x^A  d-j-Bxd  —  b-^Cx  JZ7!  xacxiJftTJ 


X  X  x-\- b  X  X -^-c  d- 

Et  fic  pergere  licet  ad  formulas  adhuc  magis  compofitas. 

Caf.  2.  Et  fi  plures  fint  formula?  Serierum  hujufmodi  fummabilium, 
quarum  denominatorum  fadtores  excerpantur  ex  diverfis  progreflionibus 
Arithmeticis,  ex  iftarum  formularum  quotvis  in  unam  fummam  additio- 
ne,  conficietur  formula  nova  Seriei  fummabilis.  Sint  e .  gr .  formula  duse 

-Serierum  fummabilium - =====  8c  -  — — -,  excerptis  x  ex  Progreffione 

x  x  x  ft-  3  x  x  ^  4~  2,  • 

Arithmetica  1,  2,  3,  4 ,&c.  x  ex  Progreffione  Arithmetica  1,  3,  5;, 

Turn  ex  his  formulis  in  unam  fummam  collectis  fiet  formula  nova 


%  X  3  -+-  z  4-  *  x  x  4  ? 


vel  (expofito  %  per  x  8c  numeros  datos) 


2  3  _ 

zx  —  i  X  1  x  ft-  1  X  x  a:  ft-  3 
*  X  *  ft-  $  X  U-IX2^  f-4  ,  (  . 

Cor.  2.  Hinc  omnis  Series  in  infinitum  continuata  fummabilis  eft,  cu¬ 
jus  termini  defignantur  per  Fra&ionem,  cujus  denominatoris  fa&ores  ex- 
cerpuntur  ex  data  qualibet  Progreffione  Arithmetica,  numerator  autem 
eft  multinomium,  cujus  dimenfiones  funt  ad  minimum  binario  pauciores, 
quam  funt  dimenfiones  Denominatoris.  Nam  omnis  hujufmodi  fra&io 
refolvi  poteft  in  tot  fradtiones  fimplices,  quot  funt  dimenfiones  (hoc  eft, 
quot  funt  tadtores)  Denominatoris,  quarum  nu.meratorum  aggregatum  eft 

nihiL  Sit  exempli  gratia,  formula  oblata  .  Pone 


a 


X  X  X  ft-  bX  x  ft-  C  x  Afft-4* 


hanc 


Mi 
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*  A  r 

hanc  formulam  aquari  aggregate  fradionum  —  4, 

Turn  fradioif  bus  iftis  in  unam  fummam  colledis  fiet  Abed- j- 
Acd-\~  B  c  -C~b  x  d  —  bxx~\*Ad-\-B  x .  a  — b  -\+  C  x  d  c  x  X  x  X  "-J-  b 

4“”  a  -j~  b  j~  c  d  *  x  x  -f-  b  x  x  4~  c  applicatum  ad  ^  x  ^  4-  o  x  x  4-  c 

_ _ _ ?  et  X  4~*  y  X.  x  *  -f~  b 

*x  +  d  ~7%7Tb*Z+~cX^£d’  ; 

Unde  per  comparationem  terminorum  homologorum  fit  Abed  =:  ^ 

Ac d  4"~  B  X  c b  x  d  —  b  zz.  Ad  4-'  B  x  d  —  £  4~  C  x  d  — ■  c  55s  ^  ^4  4^ 

4-  C  4"  D  =  c,  adeoque  A  =  r~,  B  =  C  = 

]  1  *  1  0  C  d*  c  —  b'jCd  —  b 

y  —  d  T>  x  4  —  b 

- J~'g - ,  r>= — — 5  —  C,  Quo  pa&o  formula  ohlatarefol- 

vitur  in  fradiones  fimplices  j-A — j-  ^  —  —  _L. 

_  x  be  dx  1  c  —  £xd  —  £  x  x  b  1 

y — ~ Ad- — Bycd  —  b  ,  — A — B —  C  n  , 

— x  .v  |  c - 1 - 7+d - ’  ex  <Iulbus  ortarum  Senerum  aggre- 

gatum,  hoc  eft,  fumma  Seriei  orts  ex  formula  oblata 

*  4^  £  x  4”  y  x  x  x  r-f*  b  .  n.  ^  ...  ^ 

TVTT^xt+T7^7»  l,er  lara  diaa  Prodlt  111  termims  numero  fi- 

nitis.  Quod  vero  dimenfiones  numeratoris  in  formula  oblata  debeant 
cfle  binario  ad  minimum  pauciores,  quam  furit  dimenfiones  Denomina- 

A  B  C 

tons,  hine'eonffat,  quod  in  redudione  fradionum — ,  — 7—7,  •  Y  . 

.  •  -w,,-  ->  ■  ,  X  X  ~T"  O  X  ”*j  C 

D 

quilibet  numerator  A ,  B,  C,  D,  ducitur  in  omnes  denominatores 

cxcepto  uno,  nempe  fuo  •,  unde  prodeunt  Numeratoris  Dimenfiones  uni- 
late  pauciores  quam  funt  dimenfiones  Denominatoris.  Sed  per  squatio- 
aiem  A  B  ~f-  C  4*1  D  =  .0  peril  altiffima  dirnenfio  in  numeratore  *,  Un¬ 
de  fiiperfiii.il  Numeratoris  Dimenfiones  ad  minimum  binario  pauciores 
quam  funt  dimenfiones  Denominatoris.  Ad  hoc  vero  Corollarium  revo- 
cari  polTunt  D.  de  Monmort  Propofitiones  2 da  Be  5  ta. 

Cor .  3.  Item  oblata  formula  juxta  Caf.  2.  Cor .  t.  adhuc  magis  compofi- 
ta,  ex  iifdem  principiis  perfpici  poteft  an  fit  Series  fummabilis.  Siiit 
progreffiones  duse  Arithmetics  i,  q,  $9  &c.  2,4,  6 ,  ©'c.  quarum  termini 
homologi  deffgnentur  per  *  ,&  z,  '  Sc  fit  formula  Seriei  oblata  • 

fft  **  v'""  PC  40  ^  PC  ^ 

— -agar--- - ---)  vel  (pro  %,  fcripto  x  +  &  fadoribus  Denomina^ 

^  ^  jc  ~j~  2  ^  X  K  ^  •— J—  2  * 

g-Ui4:y  ~b_.V-;t  — cj_.  Pone  formulam  hanc  - 


toris  in  ordinem coaftis)  —  ..  .  ,  .....  ■ 

X  X  x  ""j'"  i  X  X  4”  'It  X  x  "t*  3 

squari  aggregato  formularum  - - — -  - ^ 


x 


x  X  -f-  z’  ^  +  1  X 


,  Serierum  per 

fupe: 
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fuperius  dicta  fmniViabiliuin,  ut  (Tormulis  his  novifllmis  in  unam  fum- 

V,  n  •  t  nt  PX  Jtf-fi  X  X~\~1  “j-  ^  X  X  X 

mam  collefhs )  fit  ^ 


feu 


__  *  x  *Hr  1  x  •*  “h  a  x x 3 

?P-f-4P-t-  2^  x  « +  e  x  4-  v 


Hinc 


X  x  .x  -f-  i  X  #  -j-  a  '  x  jc  +■  3  * 
comparando  terminos  homologos  oriuntur  sequationes  %P=*,  4^4*  2 
—  /3,  P-|-  Unde  eliminatis  P  8c  Q  per  debitas  operationes  Ana- 

lyticas,  prodit  sequatio  2  *  —  9  $  y  ==  o,  qua  definitur  relatio  quas  in¬ 
ter  coefficientes  *,  /?,  y  intercedere  debet,  ut  Series  orta  ex  formula  oblata 
«  -4-’  $  X  -f-  y  X z 


„  _  -  ,  — r —  —7—  lit  fummabilis.  Ad  eundem  modum  fi  formulas 

oblatae  Denominatoris  factores  excerpantur  ex  tribus  Progreffionibus 
Arithmeticis,  invenientur  duse  sequationes  quibus  definiantur  relationes 
coefficientium  Numeratoris,  ut  fit  Series  fummabilis.  Si  quatuor  fint  Pro- 
grefliones  Arithmetics,  Coefficientium  relatio  definietur  per  tres  cequa- 
tiones.  Et  lie  porro.  Et  in  hujufmodi  formulis  ut  fint  Series  fumma- 
biles,  hsc  infuper  obfervanda  funt,  Primo  ut  Numeratorum  dimenfiones 
fint  ad  minimum  binario  pauciores  quam  funt  dimenfiones  Denomina- 
torum.  Deinde  ut  ex  fingulis  Progrefllonibus  Arithmeticis  excerpantur 
ad  minimum  duo  fa&ores  Denominatoris.  Denique,  quod  fi  fint  duo  vel 
plures  fa&ores  Denominatoris  inter  fe  aequales,  ponendum  fit  tot  etiara 
Progrefliones  Arithmeticas,  ex  quibus  excerpuntur,  efle  inter  fe  aequales. 
Prsemiflis  attentius  perpenfis,  hsec  obvia  erunt.  Ad  hoc  vero  Corollarium 
facile  revocantur  D.  de  Monmort  Propofitiones*  5  8c  4ta. 


1  *? 


XXII.  Arithmetics  pars  pr£cipua  confiftit  in  invenienda  in  numeris  Stride 
quantitate  quacunqua  determinata*  cum  vero  quantitatum  8c  numerorum  ^eZTJiMeffod 
natura  non  patiatur  ut  omnes  quantitates  exhibeantur  in  numeris  accura -i  unrated,  by 
te,  necefle  habemus  ad  Approximationes  confugere.  Hoc  eft  ubi  quanti-  Mr.  James 
tatum  valores  mathematice  accurati  nequeunt  obtineri,  quserenda  funt  ii  Sre^ing*  , 
qui  ab  accuratis  diftant  minus  data  quavis  differentia.  n'*  z  8,1CS°* 

Quicquid  hac  de  re  a  Yeteribus  ad  nos  pervenit,  vel  eft  particulars,  ut 
Methodus  eorum  reducendi  JEquationes  Quadraticas  ^  vel  faltem  ufibus 
generalibus  male  deftinatum,  ut  Methodus  Exhauftionum.  Vieta  quidem 
primus  erat  qui  aliquid  generale  in  hac  arte  affequutus  eft  ;  quippe  inve- 
nit  methodum  reducendi  iEquationes  Rationales,  qu£  folas  tunc  in  ufu  e- 
rant.  In  hac  acquievere  omnes  Geometry  ex  ejus  temporibus  ufque  ad  ea 
Newtom.  Hie  ex  Interpolationibus  primo  pervenit  ad  Series ; ;  quas  po- 
ftea  ad  redu£tionem  iEquationum  omnium  omnino  generum  univerfaliter 
applicuit.  H«c  autem  methodus  procedit  per  quantitatum  nafeentium 
8c  evanefeentium  rationes  primas  8c  ultimas,  feu  ii  ita  loqui  liceat,  per 
quantitatum  coincidentium  difterentias  infinite  parvas.  Sed  8c  ulterius 
promovit  Newt  07ms  hanc  methodum  *,  docuitquequa  ratione  approximan- 
dum  fit  ad  quantitates  quae  determinants  per  regularem  feriein  termino- 

Q.  2  rum. 
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rum,  non  per  iEquationem  ut  vulgo  fit.  Atque  fic  pofuit  fundamenta 
calculi  hujus  Different ialis,  qui  procedit  per  quantitatum  differentias  cu- 
jufcunque  magnitudinis  ^  ideoque  eft  methodo  Serierum  univerfalior. 
Per  hafce  artes  Newtonzanas  univerfa  dodrina  Approximationum  reduci- 
tur  ad  folutioncm  Problematis,  Iuvenire  Lzneam  Geometricam  qua  per  da¬ 
ta  qnotciniqiie  puncta  tranjibit .  Ex  hujus  inquam  folutione  inveniuntur 
radices  JEquationum  quarumcunque,  Sc  etiam  quantitates  quarum  rela¬ 
tions  ad  alias  datas  per  nullas  iEquationes  hadenus  notas  poffunt  expri* 
mi.  Exiftimo  igitur  Newtonnm  perduxiffe  methodum  Approximandi  ad 
fummum  perfedionis  faftigium  dum  ex  unico  fimpliciffimo  principio 
totam  hanc  dodrinam  longe  lateque  patentem  deducit. 

%  Author  nofter,  in  Epiftola  ad  Oldeiiburgum ,  Ottob.  24.  1676.  data,  men- 
tionem  fecit  de  methodo  expedita  ducendi  Lineam  Parabolicam  per  data 
quotcunque  punda  *,  qua  dixit  fe  ufum  fuifte  ubi  Series  fimplices  non  funt 
fatis  tradabiles.  Et  hanc  methodum  prirrio  publicavit  in  Lemmate  quim 
to  Libri  tertii  Principioruvi.  Atque  in  Ledionibus  publicis,  circa  idem 
tempus  quo  dida  Epiftola  fcripta  eft,  Cantabrigi&h abitis,  expofuit  mo- 
dum  generalem  determinandi  Curvas  cujufcunque  generis  qua  tranfibunt 
per  totidem  data  punda  quot  earum  natura  patitur.  Has  Lediones  fub 
titulo  Arithmetic  &  Uviverfalis  anno  1707.  publicatse  funt,  ubi  habetur 
methodus  exemplis  illuftrata  in .  fedionibus  Conicis.  Anno  vero  1711. 
tandem  prodiit,  inter  alios  ejufdem  Authoris  tradatus,  ipfa  Methodus* 
Differentials  plenius  quam  ante  expofita,  cum  fundamento  ejus  demon— 
ftrato.  :  . 

Archimedes  in  methodo  Exhauftionum,  Cavallerhis  in  methodo  Indi, 
vifibilium,  8c  Wallijius  nofter  in  Arithmetica  infinitorum,  pofuerunt 
fundamenta  dodrinae  de  determinanda  quantitate  quadita  per  locum  quem 
obtinet  inter  terminos  in  data  Serie:  at  qua  ratione  approximandum  effet 
ad  valor es  quantitatum  fic  determinatarum,  horum  nemo  docuit^  Hoc 
primus  8c  folus  perfecit  Newtonus  :  atque  exinde  haud  parum  ampliata 
eft  univerfa  Analyfis.  Nam  ficut  ante  hoc  inventum,  ea  Problemata  A- 
rithmetica  fola  pro  folutis  habebantur,  ubi  relatio  quantitatis  quahits  ad 
alias  datas  definiebatur  JEquatione,  jam  pro  folutis  habenda  funt  non 
minus  ea,  in  quibus  quantitas  quaefita  locum  datum  fortitur  inter  termi- 
nos  data?  Seriei  v  fiquidem  numeri  defiderati  non  minus  accurate  obtinen- 
tur  per  Methodum  Different ialem,  quam  per  extradionem  Radicum  : 
hifce  vero  habitis,  parum  intereft  quomodo  ad  eos  deventum  eft.  Et  ex- 
perientia  multiplex  docuit,  quod  plurima  Problemata  ad  JEquationes  a^re 
deducuntur,  dum  ad  methodum  Differentialem  facillime.  Qualis  eft  ex 
multis  aliis  toties  decantata  Circuli  Quadratura  *,  quam  tam  perfedam 

mea  opimone,  JFalUJius  in  Arithmetica  Infinitorum  exhibuit  quam  Arl 
sbimdes  lilam  Parabola,  '  '  9? 
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^Propofitio.  Invenire  Lineam  Parabolicam  qua  travjibit  per  extrema  Or- 
dimtorum  quotcunque  aquidijlantiuvh 


B  B  2  £3  £4  £5  B6  £7  £8 

C  C2  C3  C4  c$  C6  C7 

D  £  2  £3  £4  £5-  £5y  :  *y 

£  £2  £3  £4  £$ 

E  £2  £3  £4 

G  G2  G3; 

„  :  H  H2.V  . 

I  : 

Cafus  Primus.  Belignent  A,  Aiy  At, ,  A 4,  ./4$,  ^7,  ^48,  ^9,  e^f 

Grdinatas  aequidiftantes  infiftentes  Abfciffae  in  dato  angulo.  Collige  ea- 
rum  difFerentias  B>  B 2,  B 3,  £4,  £5,  £6,  £7,  £8,  &c.  harumque  difteren- 
tias  C,  C2,  C3,  C4,  Cj,  C6,  Cj0&c.  harumque  difFerentias  £,  £2,  £3,  £4, 
£7,  £6,  harumque  differentias  £,  £2,  £3,  £4,  £<>,  &c .  harumque  £, 
f  2,  £3,  £4,  Et  lie  porro.  Differentiae  autem  colligi  dehent  auferen- 
do  priores  Temper  de  pofterioribus.  Hoc  eft  ponendo  £  =  ^2  —  Ay 
B2  =  Ai  —  a  2,  £3  =  ^4— ^3,  B+^zAs—.At,  B$^A6  —  As, 
&c.  Turn  C—B'i  —  £,  C2  =  £3--£2,  Cl^B^  —  Bi,  C4— £7  — 
£ 4,  d^c.  deinde  £  r=  C2  —  C,  £  2  =  C  3  —  C  2,  £3  C4  —  C3,  ©V. 
Et  fimiliter  Funt  omnes  differentiae  fequentes  colligendae.  V el  lint  e,  £, 
<IS  e,  £,  w,  Gfc.  aequales  ^4,  ^2,  ^3,  ^4,  A$,A6,  Af^&c.  Eritque./4:=tf, 

B  —  0  —  «S  C  =  y  —  2  0  -f  *,  D  ~  f  —  3  y  4*  2 j3  a>  E  —  i  4-J'  -y‘6  y 
—  4/8  +  tf,  F=C— ,S*  +  1©J'—  107 +•5^  —  *>  G  =  «  —  6C+I5i  — 
20  15  y  6  0  ©c.  In  hifee  valoribus  numerales  Coefficientes  ip* 

forum A6?  generanturutindignitatibusintegrisBinomii  1  -  ©, 

j _ 1  — i  —  43,  i  —  ©c.  Scribendo  numeros  i,  2,  3?  4>  ^dre, 

in  Serie  1  *  x  ^IL2x  *  Gfo,  fucceffive  pro  *. 

Sit  jam  P^quGelibet  Ordinata  reliquis  intermedia,  Sc  A  P  ejus  diftantia 
ab  Ordinata  prima  A  appelletur  z?  turn  erit 


\i6 


Parti; 


?X-A± 

Bx^-4- 
?-xi=:  + 

X  1 

* 


Cx-f  X 

I  X 


©xfxS?xSr* 


i 


Sx4  x  — Xf_*-'?_’ 


fx 


I 

* 


.  ■  >  XT+ 

X!=;X^X^X5=4  + 

K— 1  „  K— 1 . .  *— 3  .  ?— 4  z—  5 


Cx7  XTXTX  4 


x—  X 


-f-  &c. 


Adeoque  fignum  ipfius  z  mutandum  eft,  quando  P^cadit  ad  alteras  par- 
tes  Ordinat*  prim*,  ut  p  q. 

Cafus  Secundus.  Sit  jam  A 5  Ordinata  in  medio  omnium  pone 
^=P4-]-Py,  Bz=D$  +D4,  C  =  Pi-f  Pj  ,  D  —  H-'r  Hx,  &c. 
&4-ZC4,  b  =  E 3,  c  =  Gx,d=I,&c.  id  eft,  ti  fmtA6=zco.A7~ @> 
A%=.y,  A^  —  k,  At,  —  A,  ==  p,,  =  y, &c.  Pone 

A  — ce,  —  x  ,  B  — (3  —  xco-\-  zx.  —  h.,C  =  y  —  4/3  -f-  y*  —  y*  -j-  4A 

—  ft,  D—<P —  6y -}-  14/3 — 14a  x  4 jc.  —  r 4A.  -}-  6fx  —  y,  &c.  a  — 

a — z^5  -}-*»  ^  =  /3 — — 4>c -}-A,  .  6/3 -f  iya 

—  zo  Aq  -J-iyst  —  6A  -j-  <5/  =  J1  —  8y  -j-  z8 13  — .  y 6«  -j-  70  A y  — 

y6z  -4*  *>8a  —  -J-  v,  &c,  Et  dicatur  A5  P,  z,  turn  erit 

zBz-j-bzz  zx.*—l 

1.2  *  3.4  ,  /'  ;  K 

^Cz-^czz  ZZ —  I  zz — 4. 

-r 


1  . 2 


X 


3.4  "  5*6 

4  xx —  1  -4  zz  — 

12  *  3.4  *"T6~*~^8 

5  xx —  i  zz  —  4  zz  — 

1.2  *  3.4  *  5.6  x7i 


2*lhr+^ 


Cafus  Tertius.  Sint  jam  A^  Aq}  Ordinat*  dus  in  medio  omnium* 
Pone  A  =  _b_9±C4  c  El  -f  £3  n  G  +  G2  „ 

**  =  -S4,  b~D$>  c  =  Fi,  d  —  &c.  Vel  Tint  A6  —  /3, 

3^;  q/,  /i8  —  &c.  ^  ^  ^  —  //*,  A  —  p,  &c. 

Dein- 
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Deitide  erunt  xA  =  a. ?c,  xP  —  ft  — cc  —  A >  xC  ~  3/  — .  3/3“!“ 
i<x  4*  2jc  — 3 A  xD  —  —  5^  +  9i®  —  5^ —  5*  9A  $> 

4"  y5  &C-  Et  a  —  cc  —  7tsb  =  (. 3  —  3 a,  -j-  3  x,  —  A,  C  —  y  —  5/3  -j-  iocc  — 
10*  4"  JA  — d—  —  77  +  —  35a.  4“  3 Sx.  —  XIA  4"  57* 

—  v,  &c.  Et  Et  0  pun&um  medium  inter  A  a.  A  5,  atque  appelletur 
OP,  *»  eritque  Ordinata  ‘ 


PJ> 


d+*Z 


3B+*j  4^—i  1 

41  a#3* 

5C  +  ct  1  4^—9 

—  X 


X 


7D  4  4^ — I 


4-5 


+ 


_  *&=9  ^  4«-*5 

2  .  3  4  .  j  6.7 


+ 


9E+y  4**—  1  ,  4^—9  433— *5  433—49 


a  -  3 


X 


4*  5 


6  .7 


8  . 9 


-f  &C. 


Til  hifce  duobus  etiam  cafibus  z  eft  negativa,  quando  Ordinata  Pj^cadit 
ad  alteras  partes  initii  Abfciflfe.  Et  in  omnibus  tribus  cafibus  diffantia  . 
communis  Ordinatarum  ponitur  unitas. 

Omnes  tres  cafus  demonftrantur  facillime  per  calculum.  In  cafu  primo 
pro  P^fcribo  fucceffive  *,  yy  ^  «,  Sec.  8c  pro  z  interea  o,  1,  2 , 3,  4,  &c. 
quas  funt  longitudines  Abfciffse  ordine  fequentes  *,  8c  provenient  aequatio-  - 
nes, 

*c  —  A,  ft  —  A-\-B,  y  —  A-\-zB-\-C,  *=A-]-3B-\-iC-\-D, 

$  cm  A  — j—  4  ^  4"  ^  ^  4“  4  ^  4"  ^  &c. 
ft — a—B,  y—ft—B-\-C>  &  —  y  =  B  4"  xC  4'  D,  g—  £  —  B> 
+  9C43D  +  P,  &c. 

Q/  *—  x/3  4“  cc  rrz  C,  —  ly  -\-  ft  ~C  D,  g  —  2^  -}-  y  —  C  4“  2  D 
4-  Zv&C,  :  , 

—  3>  4-  3/3  —  cc  —  D,  s  —  3^4"  ]7 — ft  —  D  -\-Et  &c. 
g  —  4<f  4-  6^  —  4/3  4*  cc  =  E,  &c. 


Has  JEquationes,  capiendo  earum  differentias,  nullo  labore  refolvun-- 
tur,  uti  vide  re  eft.  Et  dant  eofdem  ipforum  A ,  P,  C,  O,  &c.  valores,  qui 
antea  pofi  i  funt  in  folutione.  Et  ad  eundem  modum  demonftrantur  cafus 
duo  reliqui. 

Harum  trium  ferierum  unaquasque  converget  ad  valorem  Ordinate  Pj^? 
ubi  Ordinatarum  datarum  differentia  funt  juftas  magnitudinis.  At  ubi 
non  convergunt,  aliae  artes  adhibendse  funt.  Sed  impraefentiarum  de  hu- 
jus  Propofitionis  ufii  pauca  adjiciamus. 

Defignent  cc  ft  y  .  £  e,  <J,  u  0,  x,  A»  See.  terminos  quofeunque  a?qui-  - 
diftantes,  quorum  differentiae  funt  perexigua^  8c  relationes,  quas  inter  fe 
obtinent,  definiuntur  quamproxime  per  jEquationes  fequentes,  quas  oriun- 

tur  r 
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fur  capiendo  differentias  &  differentias  differentiarum  continuo,  8c  ponen- 
do  eas  ^equales  nihilo. 


CL 


-0 


LL 


a/3  - 

«•—-  3.0 

CL  - -  |3  - 

5/3- 


o 

80  4"  56 


—  0.’ 


-  y  r=  O 

”  3^ —  ^  =  o 

-  6^  — —  4^  -]—  &  o 

-  icy — —  C  — ° 

cl  —  6/3  -]-  l$y  —  zc <T  -j-  i  y  g  —  c£  4*  7i  ~  o 

a  —  7/3  -J- 21 y —  35^+  —  21  £-f"  —  0 

<x  —  8/3  4-  *8^  —  f  6<T  -f-  7Cg  —  5 '6£  4”  *8#  —  _  j - 

e  — 9/3 -f-  36^  —  84^  4“  —  ii6£4"  84*1  —  360  4“ 9* ~ 

&c. 

Ha?c  Tabula  in  ufum  refervanda  eft,  ut  confulatur  quoties  opus  fit. 
Quod  autem  ha*  JEquationes  vel  obtinent  accurate,  vel  ad  verum  ap- 
proxiniant,  ubi  differentia?  terminorum  funt  parva?,  patet  ex  demonftra- 
tione  cafus  primi  Propoiitionis. 

Affumatm  quadibet  Series -rh-,  T4T,  TH»  t4t, rlr,  t4t,  See.  Etquav 

ratur  terminus  qui  flat  proximus  ante  T~T;  patet  quod  ille  eft  T4--,  ri¬ 
ft  eamus  ergo  qualem  hasc  methodus  exhibebit  eundem.  Reprxfentet « ter- 
minum  quaefitum,  eritque 


Ti-  =  /J=  0099,00  99,0099,0, 
Tvt  =  >=0098,03  9  2,1  96  8,7, 

TV~  =  </' =  0097,0873, 7  864,X, 

TVT  = 8  =  0096,1 5  38,46 1  5,4> 

t4-t=C  =  0095,2380,9523,8, 
T4v=»  =0094,3396,2264,2, 


© 
1  i— t 


f  ima'i 
2da 

3tia  t  dac  «  J  °c99j9994j3455>o, 
-  •  4ta  (  *  )  0099,9999,7824,8, 


0099,0099,0099,0, 

0099,9805,8629,5, 


CP* 


5ta 

ij5ta 


j 


1 0099,9999,9895,8, 

{^0099,9999,9993,1, 


.  Patet  ergo  quod  hxc  methodus  continue  approximat.  Si  terminorum 
differentia  fuiflent  minores,  valores  acceftiffent  citius  ad  verum,  &  contra 
tardius  quando  differentia  funt  majores.  Hine  ft  in  Tabulis  numericis  de- 
fit  terminus,  poteft  is  per  hanc  methodum  inferi. 

Hoc  modo  etiam  prodeunt  ipfiffims  Series  Speciofe,  qua  per  alias  me- 
thodos  prod  ire  folent.  Proponatun  +  1  Ordinata  Curvs  quadranda: :  Ea 

eftprimainferieregularii  +  ^|—,  r  -f  ^1%  ,  +M|*,  T  +  wS  T+&U  Sec. 
Urnmatarum,  quas  omnes  prater  primam  dant  fuas  areas  2,  z,4-4  *•’, 

a-j-T^5  4*  4  &s,  &  ~r  I*5  4“  fl!  4”  4*  »  &c-  conftituentes  novam  feriem 
cii]us  primus  terminus  erit  Area  quaefita;  qua:  ideo  invenietur  ponendo 
pro  ea  «,  &  pro  reliquis  in  fuo  Ordine  /S,  <r,  sec.  Prima  JEquatio  dat 

a  =  *,  fecunda  *  =  z,  —  4^3,  tertda  <t  —  e.  —  4^,3  4-  4^  quarta  *  =  z 
T'3~i  Z5  ~  See.  Eft  ergo  univerfim  area  quxftta*.— 4  «3  4-  4  2,5 
4* 4^s  —  tVt--,  &c.  Eftque  hxc  Series  arcus  ad  Tangentem  z,  in 
circulo  radium  habente  unitati  aqualem.  Earn  invenit  Jacobus  Grego¬ 
rius  nofter  &  cum  Lollinio  communicavit  initio  anni  1671.  a  quo,  me- 
diante  OlJenburgo  ad  Leibnitium  delata  eft. 


Sit 
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Sit  jam  See.  ey  d ,  cy  b7  cty  P,  ^  &c¥  Series  utrinque  excurrens  in 

infinitum,  ubi  dantur  milnes  termini  prater  P  in  medio  omnium.  Sit 
A  =  cl  +  ay  B  @  +  by  C  zz  y  +  cy  D  =  S'  +  dy  E  t-  e  +  ey  See.  atque 

erit  :  '  -  "  •  ■  '  ;  . 


p=4+  t 


VC  o x‘ c  I  c, 


2 

A-B 


+ 


'(■‘.ii 

(  *  v  r 

i  1 


C,tC  p  l'  ( 

r  t  .*  -  c  :  r 

i  f  m  ki  o  i  t  ■  x.  C  -t  c  - 


%A  —  8-B4-;C  , 
66  + 
lA—i 

ci4o 


—  2D 


V“  ^ 

\  <  V 


\  - 


¥. 


,rf  f ' 


42y£— 96P  +  8iC-~22l>+4P  * 

Y.\C  1260  '  'j:i  7  "** 

66  A 


r.  r,rr.n 

;  f  _  j  j  (J  J  j  x 

-  f 

u  J  i  i  0 « 


ii'U. 


-i6?7H-i6)C— 3F  I 

tij  2772  .  i  . 

.  _  -  _ _  1  _  — 


t.  J  * 


r  In  w' 


429^—1144#+ I  287c*--  B^2Z?.rh32;£>— 72P+7Q  I  &c 
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Inveftigatur  ha?c  Series  ex  iEquationibus,  excerpendo  alternas  in  qui- 
bus  numerus  terminorum  eft  impar.  Nam  earum  differentia  relinquent 
terminos  in  hac  Serie  -y  qua?  itaque  ad  libitum  produci  poteft. 

Sit  7-jrkr1  Ordinata  Hyperbola,  Sc  qusratur  Area  ejus  qua?  jacet  fu- 
pra  Abfcifiam  z,  quando  ea  evadit  unitas.  Hsc  Ordinata  eft  media  in 

Serie  Ordinatarum,  8cc.  » -V ^rs9  1++4,  *+sl~3>  1  +  ^2)iI+^i5 
\~K\%  T~ 7++,  m’,5  See.  squidiftantium,  hinc  mde  excur- 

rente  in  infinitum.  Adeoque  Ares  ab  hifee  Ordinatis  genits  conftituent 
feriem  confimilem,  cujus  medius  terminus  erit  Area  quaefita-,  qua?  proin- 
de  obtinebitur  per  Seriem  modo  expofitam.  Quando  z,  eft  unitas,  ut  in 
cafu  prsfente,  ares  curvarum  evadunt,  See.  4t,  -A,  4, 1,  Sc  1,  4,  -f,  V, 

Sc c.  Hinc  eft  A  =  1  +4=1,  B  =  4+t+:  V,  c=  f+^=  ^  D  = 
•u  -U  *1  —  uj  &c.  Hifee  in  Serie  fubftitutis,  prodit  P,  id  eit,  area 
A  * 4  c  4  ’  &  2B 

Hyperbola,  a  —  tt«  —  7-TTo  +  &c.  id  eft,  i  —  ^  —  JTj  — 

_l£ - iD- - 1^-  —  &c.  Ubi  jam  .4,  5,  C,  D,  See.  more  Newtonhno, 

defignant  terminos  in  fuo  ordine  ab  initio.  Calculum  appono. 
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termini. 

- - ,-A - - __ 


Parc  L 


Affirmativi 

7500,0000,0000,0000,0 
62,5000,0000,0000,0 
7440,4761,9047,6 
97,5586,9130,8 
*, 339°, 4086,1 
188,7745,5 
2,7085,0 
395,4 

__  ;  5,7 


Negatlvi. 

06  2  5,0000,0000,0000,0 
6,6964,2857,1428,5 
845,5086,5800,8 
11,3818,4731,9 
1585,7062,8 

22,5708,7 
3260,2 
47, '5 

‘  4; 


+7563, 2539, 3930,7494, 0631, 782  1, 3370,8041‘t 
Suirtmam  negativam  fubducens  ab  affinnativa,  habeo  pro  Area,  id  eft, 
pro  L°garithino  Hyperbolico  Binarii,  numerum  6931,4718,0559,9453. 
Pro  conftru£tione  Tabularum  quarumyis  numericarum  percommoda  eft 
eries  qua?  fequitur.  Defignent-  &c.  c9  b,  a,  @ry>  t,  Scct  termi¬ 
ni05  aiternos  111  Sene  utrinque  ferpente  in  infinitum  ^  Pone  ay 

^“"4  ‘  ^  £  =  &c,  Et  terfnmus  inter  *  & 

Aten?  '  \  -  . 
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** a  •  3*4-5  * I  zi6  — 

T'j  ~  *  9— ^  x  54 p  4~44Em*.j  t  F-f-c? 

1  •  *  ►  3  4 . 5  •  6  •  >-  ~  1  in-. 


■■  *"X  i  L 
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■  . 


-f-  &c. 


'■'Bi'i 


ficStefnwne^SlSerarum1  fi**0  ^roPDfitionis,  pouenJ6  *  —  0.  Coef- 

termino  coefficiL  liters  pendtiiKS^M  2“ 

r  ^  C1L  >  »  pone  5  i  —  w5  &  numen 


f1  n  — •  i  7/  —  2 

X  — - - *  K 


qm  proveniuiit  ex  multiplicatione  terminorum  ix~  * 

71  — - ■  4  i!  ^  2 

5.  x  8cc‘  erunt  J,  P  1 5,  20,  &c.  Horum  differentia:  59? 

rl,  r  .  J>  7}  79 


i;-,  *  c  1  ?  -si  — 9  AAuiuiu  umerenticC  5 

fimtnumerii  qusiltii  Atque  adeo  Series  ad  libitum  produci  poteft. 
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Chap.  I,  .  ,0f  the  Differential  Method. 

.Datis  Logarithmis  numerorura  4 6,  48,  70,  52,  94,  56,  58  &  6o5-,inve- 
nire  Logarithmum  numeri  5:3  qui  confiftit  in  medio  omnium.  Pone  l 52 

■H>  54  =  3,4483,9710,34,  50 -H,  56  =  £  =  3,4471,580?,  i?> 

‘  5?  —  c.—  3)444^^923,08,  J,  46  +  Z,  60  =i)  ==  3,44°9>°9°M9« 

Hilce  valoribus  m  Serie  fcriptis,  primi  quatuor  termini  dabunt  1,7242, 
25:86,96  pro  Logarithmo  numeri  53.  Et  eadem  ratione  invenire  licet 
quemvis  alium  intermedium. 

In  Conftrudione  ergo  Tabularum  fufficit  primo  quaerere  aliquot  termi¬ 
nus  in  debitis  diftantiis,  nam  reliqui  poffunt  hoc  modo  interferi.  Etenini 
continuo  funt  intercalandi  termini  primo  inventi,  ufque  dum  perventum 
fuerit  ad  ultimos  qui  defiderantur.  Hoc  modo  habebitur  tota  Tabula  ex 
datis  paucis  terminis  Tub  initio  pro  fundamento  operationis.  Sed  non 
convenk  ut  termini  quos  primo  quserimus,  lint  omnes  per  totam  Tabu- 
lam  ^quidiftantes}  nam  ii  omittimus  alternos  ubi  eorum  differentia  eft 
maxima,  poffumus  alibi  per  faltum  omittere  duos,  tres,  viginti  aut  for¬ 
te  plures  terminos.  Numerus  autem  terminorum  inter  duos  datos  confi- 
ftentium,  qui  omittuntur,  debet  Temper  effe  aliquis  fequentium  1,  3,7, 
31?  63,  &c-  dummodo  volumus  inferere  eos  per  hanc  Seriem*  hoc  ve- 
ro  neutiquam  incommodabit  opus. 

Poffunt  autem  pro  Praxi  termini  in  unam  fummam  colligi,  ut  fadum 
vides  in  hac  Tabella.  Prima  exprefllo  eft  primus  terminus  •,  fecunda  eft 

fumma  primi  €c  fecundi  *  tertia  eft  fumma  primi,  fecundi  8c  tertii;  &  fic 
porro.  , 

A  ■  K  ^  ^  fVy 
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i*;oA—2';B+iC 

2  5»  6  .  , 

1225^—  2495.4-490-—  $D 


r », 


f  « 


2048 


.r:q 


39690^— 8820,8  2268C — 305 

65536  . 


*  r 


Sic  datis  aliquibus  terminis  alternis,  intermedii  confeftim  dabuntur 
per  hafce  expreifiones,  nulla  ratione  habita  naturae  Tabulae  particularism 
Nam  hae  regulae  funt  eaedem  in  omnibus.  Areae  curvarum  funt  proximo 
^quales  areis  Parabolicae  figurae  quae  tranfit  per  extrema  Ordinatarum 
fuarum,  Sed  quoniam  laboriofum  nimis  eflet  femper  recurrere  ad  Para- 
bolam,  computavi  Tabulam  fequentem,  qua  Areas  direde  exhibentur  ex 
datis  Ordinatis. 
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Hie  numerus  Ordinatarum  eft  impar,  A  eft  fumma  prims  8c  ultima*, 
B  fecunds  8c  penultims,  C  tertian  8c  antepenultims  •,  8c  lie  porro,  ufque 
dum  deventum  fit  ad  earn  in  medio  omnium,  qua*  per  ultimam  literam 
in  quaque  exprefllone  reprsfentatur.  R  eft  bafis  feu  pars  Abfciils  inter 
primam  8c  ultimam  Ordinatam  intercepts.  Exprefliones  funt  Ares  con¬ 
tents  inter  Curvam,  Balm  &  Ordinatas  hinc  inde  extremas.  Tabulam 
pro  pare  numero  Ordinatarum  non  appofui,  quoniam  Area  csteris  pari¬ 
bus  ex  impare  earum  numero  accuratius  definitur. 

Qusratur  area  qus  generatur  ab  Ordinata  i"4- zt\~1  8c  facet  fupra  Ab- 
fciflam  x  quando  ea  evadit  unitas.  In  i-4-^h1,  pro  %  feribe 

-V,  -V,  T-,  tV,  tV>  tt,  ■*,  tt,  t*t,  tt  5  &  prodibunt  undecim  Ordina- 

9ena  1  10°  *  r  roo  2  f  4  2?  100  2_r  100^  1  TJInr.  pf?"  A  __  «  i  — ^ 

UcC  1  ,  1  3  2  6-  ,  Ior>5  ’zTT}  5>  349  4  1  »  z*  VI L  ./X  1  j  -J*  — —  -J-J 

72  —  J.1.Z  -i-  JLfLiL  —  0  —  21  -4-  2-f  —  »  ?  7  r  7)  - ,  I  0  0  1  O  _ „ 

-  I  o  I  1  i  8  1 - 1  S  J  li  i)  v'  ‘  2  4  I  1  o  ’  <5  >  -  I  O  T3*  “  i  "4!  3T  — 

£  =  -§4  +  H  =  VWk  F  —  t.  Hifce  valoribus  fubftitutis  in  ul¬ 


tima  expreibone,  &  unitate  pro  F,  invenies  aream  efle  785398187.  Ju- 
ftus  eft  hie  numerus  in  feptima  figura,  in  odlava  verum  fuperans  Binarip. 

Si  undecim  Ordinats  non  dent  aream  fatis  exadtam,  erige  plures  *,  8c 
concipe  aream  divifam  efle  in  plures  partes,  quarum  quamque  feorfum 
qusrens  habebis  pro  lubitu  juftam. 

Valor  ipfius  1  +^Jn  exprimi  poteft  per  quameunque  trium  ferierum 

fequentium. 
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Vel  i  1  +  ; 
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1  •  2  *3  '4 

R;x  _L  x  1±U  x  1±-2  x  *-=P  x  ’Lt-  +  &c.  P^fito  fci- 
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licet  R  =  Vel 
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— ===== —  x  0  x- 1- 
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Primse  duae  Series  demonftrantur  per  Cafum  primum  Propofitionis, 
NamfiY+^%  f+ <£fs  i  +£i%  i  +  g>,  *+g>,  &c.  defignent 
Ordinatas  totidem  asquidiftantes  in  Parabolica  figura,  erit  1  +  n  eiup 
dem  Ordinata,  cujus  diftantia  ai-f  j^J°  eft  n.  Et  fic  prodit  Series  pri- 
ma.  At  fi  in  alia  Parabola  1  +  1  +  ^J“T,  1  +  gj"S  1  ^  . 

1  4  &c*  fint  aequidiftantes  Ordinata?,  erit  1  4  Ordinata  in 

eadem,  cujus  diftantia  a  1  4  0  eft  —  yi\  fic  proveniet  Series  fecunda. 

Sit  jam  in  tertia  Parabola  &c,.  1 4"«^J~4> 

TTIK  r+l1,  1  4-  $K  i-t-  &c.  Series  Ordina- 

tarum  gequidiftantium  hinc  inde  prog  redie  11s  in  infinitum,  eritque  in  ea- 

dem  '  Ordinata,  diftantia  n  a  termino  medio  i+^i°  remota.  . 

Et  fic  provenit  Series  tertia  per  Cafum  Secundum  Propofitionis.  Prima 
abrumpit  quando  eft  n  integer  8c  affirmativus,  fecunda  quando  eft  n  inte¬ 
ger  &  iiegativus,  Sc  tertia  in  cafu  utrtique  abrumpit.  :  Per  harum  quam- 

tme  radices  numerals  commode  evolvuntur  in  Series.  Tertia  reliqms 

^  —  1  -  -  .  -  -v  -  .  mnita 


Of  the  Differential  Method.  .  Patti. 

ittulto  citius  convergit  :  ejus  terminus  fecundus  adhiberi  poteft  pracor* 
redlione,  ubi  fit  extradlio  per  repet  it  ionem  calculi.  :: 

Halleius  in  fua  methodo  conftruendi  Logarithmos,  ex  prifna  harum  fe- 
rierum  demonftrat  Seriem  Mercatoris  pro  Qiiadlratura  Hyperbola.  Sit  e- 
jus  Ordinata  i  ~\-z  T,  vel  i  -j^z  n-r,-exiftente  n  numero  infinite  parvo* 
unde  per  methodos  Quadrandi,  area  quas  jacet-  ilipra  Abfcifi'am  %,  id  eft, 

i _ -A  '  —  i  ^ 

Logarithmus  numeri  i  -j-  z-,  erit  — - .  Eft  vero  per  primam  Seriem 

— _  ,  n  .  n'  n  - —  i  in  n  —  in  —  2  .  , 

*  +*1"  =  J  +  -7  z  +T  *  ~~2~  **  TT  X~2~  * 2 %i  +  &C-  a* 

\  *  '  tUt  r 

deoque  in  cafu  prsefente,  ubi  eft  n  infinite  parvus,  eft  1  -q-  ^\n  =  1  -) - 

r  •*  .  I' 


%  - 


n_ 

2 


n 


ft 


-j-~  & - -  z4  &c.  quo  fubftituto  in  valore  arese,  ea  pro- 

dit  z  —jt  zz  -j-  7  z*  ~~  4  -f4  4  —  &c.  qua?  eft  Series  Mercatoris. 

Similiter  per  Seriem  fecundam  prodit  hxc  regula  *  Sit  datus  numerus 


1  +  x,  pone  R  =  —1  ,  eritque  ejus  Logarithmus  JR  -j-  4-  R2  -j-1  4-  Ri  -|- 

$R4+\Rs  +  &c.  z  ' :  ‘  ■  T: 4 

Per  Seriem  tertiam  provenit  fequens  regula.  Sit  quilibet  numerus  JR, 
R.  1  '  J  j  2  ’  <  v  jg  D  j 

pone  %  =  ~~2R~~->  eritque  ejus  Logarithmus  — -g —  — '  \  Az  — 4  B z — 

y  Cz  —  ^Bz  —  tt  —  &Ck  Ubi  A,  B ,  C,  D,  is,  more Newtonia- 
vo  defignant  terminos  Seriei  ficut  ab  initio.  tfec  Series,  ut  ea  ex  qua  de¬ 
ducing  reliquis  duabus  multis  vicibus  celerius  approximat:  eftque  eadem 
generajius  expreffa  quam,  ex  fundamento  haud  abfimili,  pro  inventione 
Logarithmi  Binarii  prius  dedimus. 


i /"  *  <  a  r  r  -  *  f»f.  •  ■  rf  r  ■  •  f  i  J  . .  ..  . 

Method  us  inveniendi  valor  es  Serierum  Arithmeticarum  utcunque  tarde  con - 

ver gentium.  ‘  ' 


;v 

s 


In  aliquibus  Seriebus  fuinma  terminorum  haberi  nequit  nifi  ad  paucift 
hma  figurarum  loca,  dummodo  prater  fimplicem  eorum  additionem  alhe 
artes  non  adhibeantur.  Proponatur  jam  Series  quaelibet  cujus  termini  om- 
nes  iifdem  fignis  afficiuntur,  8c  quorum  proximi  continue  tendunt  efte 

*  •*  i  yj  a  . .  ,  v  j.  %  ±  p  -  r  #  » 

inter  fe  aquales  ^  quales  funt  fequentes  -J-"“ - H — 

i  -+-  Colligefummam  aliquot  terminorum  fub  ini- 

^°,  ii  proxime  addendi  lint  ^  &c.  In  numeris  proximis  fit 

”  i  »  ^  Pfifi  /S—}— 

& quantitatum * x  — - ,  «  +  /3 x-£-' ,  + 

/3  .-J-  cTx  a  -j-  /3  ^  ^  s*  &c.  diffe¬ 

rentiae  fint  h7  c,  d,  e9  6fiCJj1Deinde  in  numeris  ptoximis  lit  s  = 
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ac — bb  .  _  a-\-sb  ,  •  b-^-jo.  .  .  .  c-^-sd  %  ,  7 

*7 - : —  8c  ip  forum  a  x - r,  *  -4-  £  *  -7 — >  ^  -4-0  -f*  £  *  - — — ,  A  •4-  b 

ab^iac-^bS  a—b  1  b-c  1  c— d 7  ' 

4 -  c  -\-  d*  ,  &c-  differentiae  Tint  A0  B,  C7  D7  &c.  8c  fit 

w  1  f 

■  >  • 

_ 2y^C~|fBC :  atclue  Proce^e  quoad  libuerit.  Turn  erit  *  +  ^  4* 


4  4~  <*  *  i  h  ^  Ax  ^  1  jg~  4*  at“ 


^4  4“*  f  22 


■i8 


que  ultra  duos  primos  terminos  hujus  novas  Seriei  raro  opus  erit  pro- 
gredi.  v- _ _* 


Ut  fi  defideretur  valor  Seriei 


1  +■ 1 


+ 


1  +rr^5  +  &c-  Sff- 


*  =  7 


Series  regu- 


1 35 


1  *  3  '  1  ’£  *.4>  1  5  •  ^  7 . 8 

ligje  primos  21  terminos,  quorum  fumniam  reperio  for^  6813,8410, 
j88j.  Termini  proxime  addendi  funt  *  =,0005,2854,1226,  £  =,0004, 

8309,1787,  ^  ^,0004,4326,2411,  cT  =,0004,0816,3265,  Sfc.  Hinc 
¥rt  r  =1  proxime,  &  a  x  — *— r-  =,0117,6449,6282,  a  =  —  ,0000,  _ 

-  *  —  P  ■  /f  .  1  ■ ; 

.0017,5096,  b  =s — ,0000,0014,7410,  c  =  — ,0000,0012,4986,  ©V*  Unde 
pprope,  x  = —,0000,0141,8m,  quern  propter  lignum 

t  *  _L,r£ 

negativum  fubduco  ab  *  x  - -■%-,  8c  remanet  0117,6307,8171 :  hie  addi-  - 

tus  fummae  primo  invents  6813,8410,1885,  dat  pro  fumma  totius  Seriei 
numerum  6931,4718,0056,  qui  juftus  eft  in  nona  decimali  *  at  ante  duas 
hafee  corrediones  fumma  erat  jufta  in  prima  figura  fola.  Si  animus  lit 
propius  fcopum  attingere,  pergendum  erit  ad  approximationes  fequentes. 
Si  termini  Seriei  diverfa  habeant  figna,  cpnjungendi  funt,  ut  omnes  ea° 
dem  tandem  habeant,  ut  in  Serie  1  — f  -j-7  —  7  4”  i  —  &Ct  cotijiindis 

terminis  ea  evadit  -f*- — -  4“^ — 77  4"*  — 7^  +  Gfc.  Sed  hie  no- 

tandum  eft  quod  differentiae,  a ,  £,  £,  df,  e,  &c.  ut  8c  A ,  .£>,  C,  Dy  &c.  col-  - 
ligi  debent  fubducendo  quantitates  antecedentes  de  fubfequentibus.  Et 
in  omnibus  bujufmodi  Seriebus  ft  p7  q7  r,  repr^efentent  tres  terminos  ordi- 

P  r 

ne  fequentes,  p  primum,  q  fecundum,  r  tertium,  8c  redangulum 

x  q  non  lit  majuspr,  valor  Seriei  erit  infinite  magnus  :  at  magnitudinis 
Temper  finitae  ubi  accidit  contrarinm.  Poteft  hxc  regula  nonnunquam  fal- 
lere,  ubi  termini  vy  qytr  parum  diftant  ab*  initio  Seriei,  at  ft  confiftant  in¬ 
ter  eos  ab  initio  aliquantum  remotos,  evadet  regula  certillima. 

'Ad-alia -Serierum  genera  debent  alias  regul^-Mhiberi.  Sit  Serb 
latium  Polygonorum  Circulo  Inicriptoruin,  exiftente  Radio  unitate. 
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•H  ==  2,0000,0000,0006,000  4... 
G  sr  2,8284,2712,4746,1 90  o“:'r 
£  =  3,0614,6745,8920,718  16, 
£  =  3,1214, 4517,2278, 051  32 

D  =  3,i365,4849,0745,938|64 
C  -  3,1403,31 15,6954,7521128 
£=  3,1412,7725,0932,772  256 
•/4  ='3,141 5,1 3&o, 1144,299  512 


Part  I. 


— <.1 


A  fcv 


*\  (  • 


Dicatur  jam  ultimum  Polygonum  penultimum  B ,  antepenultimum 
C,  &  reliqua  in  fuo  ordine  retrorfum  D,  2?,  F,  G?c.  atqire*  area  Circuli 

qnafita  erit  A  +  ~ ^ |  -  ~ ^  + 

4°9^ — &c'  Ubi  fl  Pro  ^,R,C,I),E,&c. 

fcribantur  proprii  valores,  primi  quatuor  termini "dabuiit  3,141 5,9265, 
3589,790  pro  area  Circuli.  Hsc  autem  Series  eft  generalis/ex  natura 
Circuli  neutiquam  dependens  ;  applicabilis  eft  quotiefcunque  numerprum 
approximantium  differentia  priores  funt  pofteriorum  qua  ft  quadruple.'  Fa- 
-Stores  in  Denominatoribus  funt  dignitates  integrs  numeri  4  unitatibus 
minuts :  quibus  datis,  coefficientes  literarum  in  diverfis  terminis  for- 

mantur  ex  multiplicatione  continua  numerorum  r,  — ,  - — ~ 

......  ?  15.  *  6  3  * 

— y~,  &c.  Ubi  pro  71  fubftituendus  eft  ultimus  Fadtorum  in  Denomi- 

)  *  A  prBrt !  lasvni  pmiicr  frmx^n 


natore. 


>  R » ;  { 


0 


.  '?  £ 


Ultima quantitatum^  —  i,  2*/x— 2s,  4$  *—4,  8  fyx— 8,.5/x  — 1  6, 
6?c.  aqualis  eft  Logarithmo  numeri  *.  Pro  x  fcribe  2,  &  per’  repetitam 
extradtionem  radicis  quadrate  exibunt  numeri/  :  ;  - 

:  •  ::-d  ni  in  jzsotL  [ m$bn 

M=Z  1,0000,0000,0000,0000.. 

8284,2712,4746,1901/ 
7568,2864,0010,8843; 
7240,6186,1322,0613. 
7083,8051,8838,6214.; 

7007,0875,693 1, 7^37.’ 

6969,1430,7308,8294. 
6950,2734,2438,7611. 
6940,8641,2851,8363. 

6936,1658,4759,4014. 
■6933,8182,9699,9493. 

numerorum  ^4,  penultimys  B,  Sc  fie  retro,  atque 

Logarithms  quafitus  erit  A  -f  J.  — 3  ^"K.4. 8 1  lj_+ 

t  I  -.  3  1 » 3  •  7 


£  = 

I  ■= 

H~ 
G  = 
£  = 
£  = 
D  = 
C  = 
£  = 
-4  = 


r  :  a;; 
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Chap.  I.  Of  Cuhic{  and  Biquadratic^  Equations]  See. 

i  64^—  120B+70C—  15D  +  JS 

")  1.3.7.15 - r  &c-  Primi  quinque  termini  dant 

<‘>931,4718,0559,945.7  pro  Logarithmo  Hyperbolico  Binarii.  Et  quomo- 
do  hsc  Series  procedit  in  infinitum  facile  colligitur  ex  eo  quod  de  priore 

diximus :  eftque  etiam  univerfalis,  proprietates  Hyperbola  minime  ref- 
piciens. 

Extenditur  quoque  Methodus  ha?cce  Differentialis  ad  Refolutionem  jE- 
quationum  &  alia  quamplurima  quorum  hie  non  fit  mentio. 

XXVI.  §  1.  iEquationis  Cubic*  Uni-V  ,v>  =  ?  p 
verfalis  .  -  y  -—IP 

Radices  Tres  funt. 


'37 


^  -  -  - - 7  - 

x~P  +v'^4*V>1  — ?5  +  v'r 


-  i±y^i  x 

2 


*  y/r*  —  f  —  — " - 2  x  y/r  —  v/r» 


*  2 

X  =p  — idv— 3  *  —  —V^z3  x  ^ 

Vel  ut  Calculus  Arithmeticus  facilior  ac  paratior  evadat,  fi  pofueris 

.11l?m11  i5ratl0.nalls  ^+yr*  —  Radicem  Cubicam  effe  ??*-[-*/?/,  enint 
ejufdem  iEquatioms  Radices  tres  *  =  p  -f.  2  &  *  =  *  _  m  ^  ^ 

Igimr  data  ^Equatione  quavis  Cubica,  inter  ejus  hujulque  JEquationis 
Univerialis  terminos  lingulos  inftituenda  eft  comparatio,  quo  paftofacil- 
lime  invenientur  ipfas  p,  q,  8c  hifee  cognitis,  innotefcent  iEquationis 

agtx  lladices  omnes.  Hujus  vero  Solutionis  Exempla  lint  fequentia  in 
Numeris.  .  . 

-Squat ionis  Cubics  *3  —  2  x1  *j-  3  x  -{-  4  lit  Radix  x  indaganda, 
Erit  primo  juxta  praferiptum  3P  s=  2,  live  p= y.  Secundo  3  q  —  (3  p») 

'27  =  4.  r  = 


*  A  tiniverja l 

t  p  5  Solution  of  C«- 

2  n  a  ant i  &  *Iua~ 

dratisk  /Equa¬ 
tions,  viz.  A- 
nalytical ,  Geo¬ 
metrical,  and 
Mechanical,  by 
Mr.  J.  Col  Ton, 
09.^.2553. 


y=3,  five  q  =  Tertio  2  r  *  p) 

89 


^9  212  „  „  2  .  ^  8q  212  i  89 

-  gt  S  — .  Et  propterea  *  s=  ^  27  +  ✓  If  +  ^  27 


212 

—  %/  y*  Reliqua*  duse  Radices  funt  impoflibiles. 


2.  In  iEquatione  ^3  =  i2^a  —  41  ^  4“*  42>  erit  primo  3p  =  12,  five 

P  =  4*  Secundo  3  g  —  (3  jp^)  48 1=  —  41,  live  q  ==  -J- .  Tertio  2  r  -{"* 

5 

O  — 3  7  Xf)  36  =42,  five  >•  =  3;  Et  inde  r*  —  33  =  —  — .  At  Bi-’ 


nomii  furdi  3  V  —  ~~~  (  =  r  +  \/t\— f)  Radix  Cubica,  per  Method 


27 


dos 


»}« 


Of  Cubick,  and  Biquaclratick,  /Equations,  Sec.  Parti. 

dos  ex  Arithmetica  petendas  extracta,  eft  —  i  -|-  ^  n\ 

8c  proinde  Radix  x  ==  (p  +  2  m  —  4  —  2  —)  2,  vel  etiam  x  —  (p —  m  + 
3  **  =  4  +  1  ±  (V4)  2  =)  7  vel  3*  rurfus,  ejufdem  Binomii 

3  +  */ - ^T*  Radix  alia  Cubica  ("tres  enim  agnofeit)  eft  j  _ 

27  2 

—  (  r=  m .+ v' #,)  &  proinde  Radix  *  =  (p -f  2  m  =  4+  3  =  j  7,  &  etiam 


^  =  (p — 3^  =  4 


2 

2 


/  I  V  I 

±  (v/~  )  ~ 


3  vel  2.  Yel  denuo, 


ejufdem  Binomii  3  -)-  ^  —  ~y  Radix  Cubica  tertia  eft - ~ — ^  ^ 

(=w  + &  proinde  Radix  *  =  (p  +  2  w  =  4  —  1  =)  3,  atque  etiam 

.*=  (P  —  m ±  3  m  =4  -j-  -“±(>/j-)'  \=)l  vel  2. 

3.  In  iEquatione x3  = — ijx*  — •  84  * -j- loo,  erit  p  = — 5,  g  — —  3, 
r  =  i35!j  &  Binomii  135 18252  Radix  Cubica  eft  3  -j-i 1 2.  Igi¬ 
tur  Radix  k  =  —  5  -j- 6  =  1,  &  x  =  — 5— 3  +  */— 36  ——8+^— 36 
impoflibiles. 

•  •  t  '  ■  *  *  f  •  .  • 

4.  In  JEquatione  x3  =  34  x1  —  3 10  x  +  101 2,  erit  p  =  — q  = 

—  ;  &  Binomii  y/  — °  Radix  Cubica  eft  —  -j-  y/~p 

Igitur  Radix  *  —  22>  &  *  —  H  __ ^4-^— 10  =  <5  ±.  V  — 

10,  impoflibiles.  * 

*  ♦’  *  *  1  .  • 

r  __  '  •  *  .,**  i  '*  ‘ 

5.  In  -ZEquatione  xi  —  28  xz  -f*  5i  #  —  4048,  eritp  =r 

•,  &  Binomii  — -  ~  —  382347  Radix  Cubica  eft^- 


2? 
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f:=  - 


25:010 
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-  _2l2- 

3’  4  ~  9  ’ 


+  ✓ 

?7 
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*  Igitur  *  ~  — -J-  V-23,  &  x  —  — • 

6  6  6 


2 


4 

—  1 6  vel 


II. 


In  ^Equatione  *3  —  *—  x2  ~{-  166  x  —  660,  erit  p  .1=  q, — — ^ 


22 


9658  ..  0558 

5  &  Binomii  ^  ^ 


27 


1147205; 


27 


3  9  ^ 

Radix  Cubica  eft  — > 


J+V - Igitur ^ s=  —  — — 

V  5  £7  7  — .V  5  >  irrationales.  ^ 


15,  &  x  = 


r*c 


^  r 


3  •  3  -c 


7- 


Chap.  L  Of  Cubicf  and  Biquadratic^  Equations,  Sec, 

7.  In  jEquatione  x>  =  63  x1  +  99673  *  -)-  99J170J,  erit  p  =  21,  g  = 
1^,  ?•:=  60316805  &Binomii  6031680 +^--12^7171041111 


729 


27 


Eadix  Cubica  eft  183  Jp  \/  —  ~lZ.  Igitur  ,v  —  21  -|-  366  =  387,  &  *  = 

21  —  183  4-  (,/  529)  23  —  139  vel  185:. 

Nec  fecus  in  ceteris  procedendum:  Inveftigatur  autem  Theorema  ad 
modum  fequentem.  Pono  jEquationis  cujufdam  Cubica  Radicem  z>=a 
-f-  b,  Sc  cubice  multiplicando  proveniet  2.3  =  (**3  -|-  3  &  b  +  lab2-\-b> 
— )  0*  3  “f-  Z>3.  Jam  loco  ip  bus  #  -j-  b  valorem  ejus  &  fubfti- 

tuendo,  fiet  as  =  3  -J-  tf3  -J-  £3,  qus  eft  JEquatio  Cubica  ex  Radice 

z,  —  a-\-  b  conftructa,  cui  terminus  fecundus  deeft.  Uthasc  veroad  formam 
magis  commodam  magifque  concinnam  revocentur,  fumo  jEquationem 
&3  —  3  gr  &  2 ;%  qus  pofthac  ipfius  &3  =  3  a  b  z»  +  #3  -f"  b\  vices  gerat. 

Igitur  tranfmutatic-ne  hujus  in  illam,  fiet  primo  3#  =  30Z?,  five  qi  = 
q3  b>  \  8c  fecundo  2  r  =  at  +  b*9  five  2ra3  =  ('^4a5^-)  a6  -\~  qi.  Et 
foluta  hac  sequatione  quadratica,  erit  ai  ~  r  -\~  V  rz  —  q\  8c  hinc  b'  = 

(2  r 

b  = 


a*  — )  r  —  %/r3  —  q>:  Atque  igitur  tandem  a  =  ^ ^  —  q*  8c 

Et  propterea  in  iEquatione  Cubica  &  =  3  gxj-2r 


yfr  —  V? 


erit  Radix  &  =  (a- j-  t  =)  v/  r1  -J-  —  q*  -f*  y/  r 2 — V  r  —  q\ 

At  vero  haec  Radix  revera  triplex  eft,  pro  triplici  valore  quem  induere 

poteft,  Sc^/r-^x/.  *  —  f  8c  V  r  —  V  »-*  -  f.  Cujufvis  enim  quantitatis  Ra¬ 
dix  Cubica  triplex  erit,  8c  ipfius  Unitatis  Radix  Cubica  vel  eft  1,  vel  — 

11  11 

- - f-  —  y/ —  3,  vel  —  ~r - ~\/  —  3.  Atque  id  adeo,  propterea  quod 


harum  alicujus  Cubus  fit  Unitas.  Igitur  fi  1  x  V  r  +  —  q>  aut 

y/  r  -f~  \/  r*  —  q*  ( ■=■  \/  l  X  —  q*  ~  \/  I  ^  ^  ^  “l-  %/ r*  — 

cem  aliquam  [quam  fupra  nominavimus  m  -(-  y/w,  aut  1  *  m-f<j  n^~]  Cu* 

«  .  *  **  1  •  j  —  * 

bi  r~\~  v'  rz  —  q*  defignet  *,  ipfas - - — 


2  3 - -  •  'u  — 

m  x  V  T  *~p  V  r*  —  q 3 ,8c 


I  — i/ 


+  V v3  —  f  £i.  e. 


—  »  +  v 


K  m  n  Sc 


— »—  vA 


alias  duas  ejufdem  Cubi  Radices  defignabuntJ 


Similiter  8c  ^  r  >—  rx  —  — Llfc^i — l^Vr  —  y/? 


8c 


—irV: 


2 

2 


^  - - — — r  - -  — i4-V — 3 

[1.  e.  w  —  - - “ - - 


X  m  —  ^  rjy 


x  m  —  j  tres  Cubic*  Radices  erunt  Apotomesr  —  —  i! 


Atque  has  Radices  debite  conneftendo,  fietR,  =  v/r  +  v/'i  —  ?3"H 

S2  ~  i/'l 


*39 
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Of  Cubicle  and  Biquadratic^  Aquations,  Bee'.  Part  I. 

nj  - - y-V  —  j3,  [i,  e.  Z  ■=.  m ^1  n  m  —  ^  n  —  1  m,"]  z  =  1  T* Hi} 


Xy-r  +  y/i*  — ?»  + 


X  —  s/—  3 


x  v'  r  —  v'ti—f,  [i.  e.  <&  = 


i  -J-  — 3  _  ,  t—  I  *■— -  3  _ 

— — - -  xw  +  ^n - 2  *  w  —  V »  =  —  w  +  3 «r] 


— -  xt/r  +  t/r*^  2J  + — — -  x  /r— 

£i.  e.  £  = - - — - - ~  x  m  +  ^  n  -J- - — ^  *  rn  -*•  »J  n  =  —  W  — 

y/ — 3?/^  qu£  tres  erunt  Radices  iEquationis  Cuticas  &3  =  3  #£-f-  2  r. 
Debite  autem  conne£tuntur  Radices  iftas  ad  modum  prsp.cedenteni,  quippe 
quae  lie  connexae,  Sc  more  vulgari  in  fe  invicem  continue  dudta?,  JEqua- 
tionem  &3  —  3  qz,  +  2  r  reftituunt.  Denique  fac  %  =  x — p,  &  iEquatio 
Set  x?  —  3px2  -)p3p2x  —  p3=  3  —  3pg  +  2r,  qua*  univerfalis  eft,  Sc 

cujus  Radices  evadunt  ut  fupra  fuerunt  exhibits. 

Hie  obiter  notatu  dignum  eft,  quod  JEquationis  Cubica?  cujufeunque 
Radices  oranes  fint  poflibiles  8c  reales,  quoties  Binomii  membrum  irra- 
tionale  V ,»  _  <73  impoflibilitatem  in  fe  comple&itur  j  hoc  eft,  quoties  q 
eft  quantitas  affirmativa,  Sc  fimul  cubus  ejus  major  eft  quadrato  ex  late¬ 
re  r.  At  fi  membrum  iftud  vV  fit  poffibile,  hoc  eft  fi  q  fit  quanti¬ 
tas  uegativa,  aut  etiam  fi  affirmative  cubus  fit  minor  quadrato  ex  latere 
r,  tunc  unicam  tantum  agnofeit  JEquatio  Radicem  poflibilem  Sc  realem, 
reliquaeque  duse  erunt  impoflibiles. 

In  hoc  Theoremate  fi  fiatp  =  o,  hoe  eft,  fi  defit  ^Equationis  terminus 
fecundus,  tunc  deventum  erit  ad.cafum  Regularum  quae  dicuntur  Cardani 
cujus  folutio  continetur  in  praecedentibus. 

§  2,  JEquationis  Biquadratics  Univerfalis 

^4  rr  4  J9  *  3  -j-  2  q  X1  -J-  8  T  X  -j-*  45, 

;  -  _ —  4  pz  —4  pq  —  'q* 

Radices  quatuor  funt  x  =p  —  a  +  */p2  +  q —  &  —  — ,  8c  x>^p  +  a, 

at  '  x  j 


i  */Vz  +  9.  —  a*  +  Ubi  a*2  eft  Radix  ^quationis  Cubic.e 

a6  z=:p'a*  l$rc?  -f-  rl  ~ 

*  -j-  q  — —  s 

.  -fflquatione  quavis  Biquadratica,  inter  ejus  hujufque  j£qua- 

tionis  Univerfalis  terminos  fingulos  inftituenda  eft  comparatio,  quo  pa- 
f  o  ertiffime  invenientur  ipfe  p,  q:  r,  ^  Sc  hifee  cognitis/  non  latebit  va- 
ioripiiusa,  ex  Theoremate  fuperiori  inveniendus,  Sc  turn  demum  inno- 
teicent  iEquationis  datas  Radices  omnes. 

Huic  Solution!  illuftrandae  Exemplum.unum  aut  alterum  fufficiat. 
i.  ihquationis  Biquadraticas  x4  —  8^3  +  8 ^Kx  —  162^  — 936  fint  Ra¬ 
dices  extrahenda?.  Erit  primo  juxta  praeferiptum  4p  =  8,  five  p  =  2.  Se- 

eundo,2^  —*-(4 f  ~  83,  five  ql—  Tertio  8r  ~  (4 pg)  396  = 


141 
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117 


—  162,  five  r  =■ 


Quarto  4s  —  ( g’)  ^  ~-X  =  —  936,  five  s  = 

"  4 


16 

r1  =  &  proinde  a*  — 

19  2 


■  *07  .  7929 

Hmc  p'  4-  q  =  — ,  2pr  +  s  =  — , 

fl4 _ 2222  a’  _j_  jam  ut  JEquatio  hsc  aliquatenus  Cubica  in  Ra¬ 

ti  ices  ejus  refolvatur,  ad  Theorema  pracedens  recurrendum  eft,  in  quo  e- 

107  22009  2903923  „  .  ■  ,  1194007$ 

nt p  =  2  »  5  =  “144’  r  ==  i728-»fcr!-“«,= - — *  At- 

qui  Binomii  +  ✓  —  1 1 9^°-  Radix  Cubica  eft  —  j|  -f  — 

400 

OC  piupitiV,»  • —  £ 

400)  20  ^  vel  -2-:  Vel  quod  perinde  eft,  iEquationis  prsemifiie  re- 

13  3 

vera  Cubo-Cubicse  fex  Radices  font  '0  =  +  3>  <*  =  dr  & 
quarum  quasvis  indiferiminatim  propoftto  noftro  faciet  fatis.  Puta  fi  in 
prsefenti  cafu  fiat  a .=  3,  erit  juxta  Theorema  #  =  (p  —  a  dr  v/£*  +  g  — 
-  3  9; 


=  9,  &  etiam  a’-  =  +  f|,  ±  ( >/. 


a3 


-~2  —  3+  ✓4  +  ^'—  9—  2  =“  I±-(v'  29)  ;-=)-4vel 

21/"  99 

6,  &  *  :=  (3p  +  <*  Tfc  4+*  "h  2  —  «*  +  ~  =  2  +  ?  i  v^4  +  2:~~  9 


+  i?  _  5  4-  f  /  6^.  j  8  =)  13  vel  —  3,  quse  funt  iEquationis  dat*  Ra- 

dices  quatuor.  . 

2v  In  JEquatione  *4  =  20*?  +  252**  —  6592*  +  21312,  eritp  — 
g  =  i76,  r  =  -  384,  &  5=13072.  Hinc  p*  d-  3=  201,  2pr  +  s  — 
9232,  8c  rz  ~  147456*,  &  inde  0* •=  201  a4  — ■  9232  a*  -p  14745°*  Jam 

in  Theoremate  pro  Cubicis  erit  p  =  67,  g  =  ^  ^  ^52I9 ^  er*t= 

que  Binomii  65219+4/  ^888^°7£23  Radix  Cubica  ^  +  */  Tp-  Igitur 

=  67  +  77'=  144,  five  a=i2;  Sc  proinde  w  =  5  —12  +  4/25  +  176 
—  144  +  64  =  —  7  +  (V121  )  1?  —  4' ve*  5c  X  =  $  +  12  + 

y  25  +  176  — .  144  —  64  =  17  jr  4/  7?  inipoflibiles. 

Hujus  autem  Theorematis  Inventio  eft  hujufmodi.  Ex  duarum  iEqua- 
tionum  Quadraticarum  %*  -\~  2  az  —  b~or  Sc  2  a%  —  C  z=  °>  in  J' 
invicem  multiplicatione ,  JEquationem  conficio  Biquadraticam  z4 

b  c  x  x1  d-  20c  —  2 ctb  *  z —  b c0  cui  terminus  fecundus  deeft9 
quamque  huic  .dEquationi  z>*  —  ezx  +  ^  ft^tuo.  a^quipollere.  Un  e 

prinxo 4 *•+>.  +  £=*,  f^e  5 ^  e - 4 ^ ^  Secundo  2ac^2ab^ 
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r 


hoc  eft,  2ac  —  2ae  +  8«s  -f  2 ac—f,  five  c  =  —  4-  - —  2  a*,  Sc  in- 


f 

—  (e-A-a'—  c=)  — 


de  b  —  (  e  —  4 
£-4.^ 

16  r 


~r~  —  2 a\  Tertio  —  bc~gy  five — < 


4  a  1  2 


2e.a't  -J-  4<*4  =  —  hoc  eft,  a*  =  -^-00+ 


4  •  ■  *  '  *  *  2  4 

if 1  .  ,  ■ 

7  <?**-(-  -7—,  quae  iEquatio  quafi  Cubica  eft,  ex  Radice  a 2  &  notis  vel 


ii  "“^'64 . 

affiimptis  ef^g  conflata.  *  Ea  vero  Radix  per  Theorema  fuperius  exhiberi 
poteft,  Sc  eodem  Calculo  innotefcent  ipfae  b  8c  c.  At  JEquationum  4- 

2a%  —  b  ~o  —  2az,  —  c  —  o  Radices  funt  z,  =  —  a  %/ *2 -j- 6  8c 

,  five  & 


z  =  a  +  **  + 


a  \  e  —  a2  —  40,  8c  z  z=:  a  ~\~ 


L 


4-  — ,  quae proindeerunt Radices Equationis z*  —  ’+/*+£> 

4  ^  K  4 

cognita  videlicet  a  vel  a*  ex  Equatione  d6  =  4-  —  TV  -H  • 

Jam  ut  Equatio  ifta  evadat  univerfalis,  &  omnibus  fuis  terminis 

inftruda,  fac  %  =  x  —  p,  eritque  *4  —  4P * 3  +  6p  1  * 2  —  4p3  x  +  p4  =- 

■  —  •  .  v.  ;  .  ; 

ex1 —  2pex-\~p*  e~\~fx  —fp-{“gi  item  &x—p — a  Jr  y/ie  —  a*  —  -1 


L 


4  a 


Sc  x  ==  p  +  a  +  y/4-  e  —  a2  -}-  Tandem  concinnitatis  8c  compendii 


gratia,  fac  e  zz  2  q  +  ip2  8c  f  —  8^-,  turn  —  4p*3  +  4P*  x'  ~  2qx* 


4  p  qx  -\- 2  q-\- p* -\*%rx  —  Spr-^gi  x  —  p'—a  -4-  \/p'  -^q_q* 


2  r 


2  r 


—  ~  *=l>  +  0  +  <P’+2  —  «’+  — ,  &««=/>* +  jxa4_. Jg-J-ip* 


4-’  4  p1  ?  +  024"ra*  Denique  fac  #=4$  —  ga-|-*8pr— p4  — 

Sc  fiunt  Equationes  praecedentes 

*4  ;=  4p*3  2  (pc1  8r*  -f-  4 s  &  =p*a4  —  spra’  +  r\ 

~ 4p2  -4p?-r  -H  -* 

Scilicet  omnia  evadunt  ut  fupra  funt  pofita. 

§  3.  Hadtenus  de  JEquationum  Cubicarum  &  Biquadraticarum  Refi> 
lutione  Analytica.  Quoniam  autem  earundem  Ejfetfio  Geometrica  per 
Parabolam  vulgo  tradi  folet,  &  nonnullis  in  pretio  eft,  ipfam  Mvjlauof} 
8c  quidem  univerfalius,  non  pigebit  hie  exhibere. 

Data  JEquatione  quavis  vel  Cubica  vel  Biquadratica,  inftituenda  elf 
comparatio  inter  terminos  ejus,  terminofque  refpondentes  hujus  JEqua^ 


tionis  x*  =a  ^3  x2  Hr  ~~Y~  x  ""HpS  quo  pa£to  facile  fatis 

2  p  S  ' 

~4r  —  4;'2, - J"  ‘  —  31  .  ;  u  „  , 

4"  25  4^4 r*  sz 

”■ 1  —  2  2  +  ^ 


4pr 


2^2 


eruejv 
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eruentur  ip  fa'  p,  g,.r,  *v  e^rum  interim  una  aliqua  utcunque  pro  lubitu 
aflumpta.  Turn  m  Parabola  quavis  data  AV  B,  cujiis  Vertex  principalis  Plate  3.  Fig.  n 
Axis  VS  Sc  A xi  perpendicularis  VTh  capiatur  VS  =  p  verfus  inter iora 
Parabola,  3c  m  angulo  SFT  mfcribatur  ST=  <7,  qua*  produfta  Parabo- 
lam  fecet  111  punftis  bims  N  Sc  0.  Bifecetur  ON  in  M\  &  per  AT  apatur 
MA  A  xi  parallel  a  3c  Parabola  oceurrens  in  Af  Ipfi  OA7  parallel  duca- 
tur  si L  ut  lit  AL  Latus  rectum  Parabolas  ad  Diametrum  AM,  fttque 
hsc  eadem  Unitas.  In  AL  (utrinque  ft  opus  eft  produ&a)  capiatur 
^  a  puncto  G  ducatur  GR  Axi  parallela,  qu?  Parabolam  fecet 
capiatur  B R  —  s.  A  novillime  invento  pundta  R  ducatur  RE 
'  J,  parallela  3c  ?qualis,  qu?  finiftram  veifus  jaceat  refpedtu  iplius 
R  11  q  lit  quantitas  affirmativa,  at  verfus  dextram  ft  q  fit  negativa.  At- 
que  idem  de  ipfts  AG  Sc  BR  intelligatur,  quse  ad  contranas'  itidem  par¬ 
tes  duel  debent,  ft  modo  valores  ipfarum  r  8c  s  prodeant  negativi  De« 
mque  Centro  E  Sc  Radio  E C  =  t  defer ibatur  Circulus  CK *  c,  qui*  Para¬ 
bolam  in  totidem  fecabit  punctis,  quot  funt  Alquationis  dat?  Radices 
reales  Etenim  a  punftis  iftis  C,  K,  &e.  ducantur  CP,  Kn,  &c.  ipfi  ST 
parallel?,  &  ad  redtam  G  R.  (ft  opus  eft  produdtam)  terminate,  eritque 
harum  qu?vis  x,  feu  JEquationis  dat?  Radix  quasfita  *,  e?  fcilicet  ad  dex- 
tram  jacentes  erunt  Radices  affirmative,  qu?  vero  ad  finiftram  funt  poft- 
tas  erunt  Radices  negative.  Pundum  contaftus,  ft  quod  fuerit,  hie  fu- 
mdur  pro  interfedtionis  pundtis  duobus  ad  invicem  viciniffimis. 

.  *nter  ‘JEqpationes.  Cubicas^  3c  Biquadraticas  ita  conftrudtas  hoc  tantum 
mtercedit  diferiminis,  quod  in  prioribus,  ob  terminum  ultimum  in  prae- 
cedente  JEquatione  deficientem,  femper  fit  p*  —  q *  —  ^  4*  t 2  -  o,  five 

t  —  \/s*  +  q*  —  p%  Igitur  Centro  E  3c  Radio  EB  (  —  JTTR^Jf  (ERq ) 

S7q  —  VSq)  deferipto  Circulo  Ckkc,  Radicum  una  CP  in  priori  con- 
ftrudhone  m  nihilum  abit. 

H?c  autem  demonftrantur  ad  modum  fequentem.  Manentibus  jam 
conftructis,  3c  produdla  CP,  ft  opus  eft,  donee  fecat  AM  in  H,  erit  C H 
Ordinata  Parabolas  ad  Diametrum  AH,  Sc  proinde  CHq  =  AL  *  AH 
-AH,  ob  AL=i.  At  CH=CP-\~  AG,  Sc  AH—  GB  -ft  BE  8c 
propterea  CPq 2  AG  a  CP  -j-*  AG  q  —  GB  4- BP*,  fed  ob  naturam 
1  arabol?  erit  AG  q  —  GB,  unde  CPq  -\- 2  A  G  x  CP  =z  B  P.  Jam  a 
pundto  C  ad  ipfam  B  P  demittatur  normalis  CD,  qu?  occurrat  etiam  ipfi 
-ci,  aa  BPadt?  parallel?,  in  pundto  /,  Propter  ftmilia  Triangula  CDF  * 

&  TVS,  erit  DP  —  8c  CD  =  &  proinde  CPq +2  A G 

x  CP=  BP-  DP  +  BD  =  +  BR  —  IE,  five  CPq  +  2  AG 

YS  : 

*CP-STCP~BR=-I&  -Aft  IEq  —  CEq—Cl(l  =  CEq  — 

CD  3  VTq  —  2 CD  *  VI ^  CEq  =  __ V - 

_  A  M  * 
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—  (ob  VTq  =  STq  —  SVq )  C£g  —  Cpg  +  CP<I  -  STq  +  SVq 

2  S  V  CJ 

—  2 ST x  CP-} — CP,  qua?  igitur  sequalis  erit  Quadrato  ex  Latere 


Plate  3«  Fig,  2. 


CPg-}~  2  AG x  CP  —  Atque  hsec  AEquatio,  ad  terminos 

p?  <L  r,  s5  revocata,  ipfiflima  fit  JEquatio  propofita. 

Hinc  liquet,  quod  eadem  qusvis  iEquatio  Biquadratica  innumeras  per 
Parabolam  conftrudtiones  fortiri  poflit,  pro  indefinite  valore  quantitatis 
iftius,  quam  ad  arbitrium  affumi  polfe  jam  diximus.  Sed  cafus  eft  fimpli- 
cilfimus  faciendo  =p  —  o,  8c  migrat  conftrudtio,  fi  rem  ipfam  fpe&es, 
in  vulgarem  iftam,  in  qua  Radicum  repraefentatrices  redtse  CP,  &c .  flint 
ad  Axem  perpendiculares.  iEquatio /autem  fit 

—  —  4  rxi  —  4  x%  4  r  s  x  —  q^7 

— J-  2  s  — —  2  ^  — sx 

—  i  '  t1  quse  facile  conftruitur  ut  fupra. 

§  4.  Sed  ne  Parabola  deferiptio  Organica  difficilis  nimium  videatur,  ill 
promptu  eft  Artificium  quoddam  Mechanicum,  ope  Fili  penduli  pondere 
inftrudti  peradtum,  cujus  auxilio  quam  exadtilfime  8c  facillime  iEquatio 
noviflima  conftrui  poteft,  Sc  proinde  iEquationum  quarumeunque  Cubica- 
rum  8c  Biquadraticarum  Radices  inveniri-,  idque  fine  ullo  linearum  dudtu 
nifi  Redtarum  Sc  Circuli.  Conftrudtio  autem,  quam  appellare  libet  Me- 
chanicam ,  eft  ad  hunc  modum. 

Contra  Parietem  eredtum,  vel  planum  aliud  quod  vis  Horizonti  perpen- 
diculare,  ad  pundtum  aliquod  F  fufpendatur  filum  tenuiifimum  8c  flexile 
FP*,  pondere  quovis  P  ad  extremitatem  Pappenfo.  In  hoc  filo  notetur 
pundtum  aliquod  N7  a  pundto  fufpenfionis  Fi atis  remotum  ^  vel  filo  par- 
vulus,  fi  id  mavis,  innedtatur  Nodus  N.  Et  fumpta  utcunque  N P  pro 
Unitate,  ad  pundtum  medium  A  ducatur  (in  piano  praedidto)  redta  A  ^ 
Horizonti  parallela,  8c  utrinque  quantum  fatis  produdta.  Hifce  genera- 
liter  paratis,  pro  particulari  jam  application  fac  A6h=.r\  ipfis 
ut  fiepius  inculcatum,  vel  Arithmetice  vel  Geometrice,  pro  data  cujufvis 
iEquationis  exigentia,  in  iEquatione  noviflima  prius  determinatis.  Tunc 
Acu  vel  Stylo  tenuiflimo,  aut  etiam  cufpide  Circini  admodum  gracili, 
fledtatur  filum  a  loco  fuo  ad  pundtum  quoddam  £,  ita  ut  pundtum  N  ca - 
dat  in  noviffime  invento  pundto  In  B ^ab  ifto  B  capiatur  £  R  =  s,  8c 
in  R  ad  ipfam  B  R  perpendicularis  erigatur  ER  =  q .  Yerum  enimvero 
ifta  AQj  BR ,  RE  ad  contrarias  partes  ab  earum  initiis  cadere  debent,  fi 
forte  valores  ipfarum  r,  s,  q  prodeant  negativi.  Denique  in  pundto  in¬ 
vento  £  figatur  Circini  crus  unum,  &,  ad  diftantiam  EZ  —  t  extentum, 
agatur  crus  alt erum  in  orbem,  fecumque  circumducat  filum  FZP.  Hac 
fill  circulatione  pondus  Pnunc  afeendet  nunc  defeendet  motu  reciproco,  ut  8c 
Nodus  Af  nunc  fupra  redtam  u4^extabit,  nunc  vero  infra  dandem  depri- 
metur.  Quoties  autem  reperietur  Nodus  ille  JSF  in  ipfa  A  puta  in 
pundtis  D,  d7  a,  f7  abfeindet  is  redtas  D  ^  d^7  qu£  erunt 

iEqua- 
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iEquationis  data?  Radices  omnes  reales  ^  has  nempe  ad  dextram  erunt  Ra¬ 
dices  affirmative,  ills  vero  ad  finiftram  Radices  negative.  Demonftra- 
tio  eft  manifefta  ex  prsecedentibus,  habita  tantum  ratione  Parabola  per 
piinfta  5,  C,  c,  x,  K  tranfeuntis.  Nam  pofito#Toco  Parabolas,  (cujus  diftan- 
tia  a  Yertice  eft  02V,)  notum  eft  quod  lines*  omnes  ut  FB  -j-  FC 
-j-  CD,  6?c.  eandem  ubique  confidant  fummam. 

^  Atque  ex  principiis  hie  pofitis  proclive  erit  Inftrumentum  hand  incon- 
cinnum  Sc  quantumvis  accuratum  fabricari,  cujus  beneficio  hujufmodi  iE- 
quationum  quarumeunque  Radices  nullo  fere  negotio  inveniri  poffint,  sc 
prae  oculis  exhiberi. 

XXVII.  The  Suppofition  whereon  the  Method  of  computing  by  Com- 
pound  Intereft  is  founded-,  viz .  That  all  Intereft  Money,  Rents,  &c.  weZTLtZ?' 
or  may  be  conftantly  receiv’d,  and  put  out  again  at  Intereft,  the  Moment  0f  it,™?]}.  \y 
they  become  due,  without  any  Charge,  or  Trouble,  being  impra&icable^.Tho.VVat- 
therefore  all  Computations  by  this  Method  f except  of  Fee-Simples  or  o-kins-  po¬ 
ther  Perpetuities,)  muft  needs  be  erroneous.  Thus  for  Inftance,  the  A-*’’  l,1  of  Com- 
mount  of  a  Sum  of  Money,  or  Annuity,  for  want  of  Deductions  out  of pound hurejl, 
the  Profits,  for  the  unavoidable  Trouble,  Charge,  and  Delay  in  the  Ma¬ 
nagement,  will  be  too  great :  and  for  the  lame  reafon,  the  prefent  value 
of  a  Sum  of  Money  payable  in  any  time  to  come,  will  be  too  little  *  al- 
fo  the  prefent  value  of  an  Annuity  (being  only  the  Amount  of  the  diffe¬ 
rence  between  the  Annuity,  and  Intereft  of  the  laid  prefent  value)  will 
be  too  much.  But  in  long  terms  of  Years,  as  that  difference  becomes 
lefs,  fo  does  the  Error,  as  the  term  is  greater  *  and  in  Fee-Simples  it  va- 
nilhes*,  the  contrary  to  which  happens  in  Amounts  of  Sums  of  Money, 
and  Annuities.  4  ’  ■ 

All  which  is  propos’d  to  be  re£tify’d,  only  by  a  juft  reduction  of  the 
Rate,  and  Annuity-,  (which  is  done  by  deducing  fo  much  per  Cent,  there¬ 
out,  as  the  whole  Trouble  and  Charge  of  Management  is  fuppos’d  to  a- 
mount  to,  and  reducing  the  Remainder,  by  a  Difcount  equivalent  to  the 
fuppos’d  lofs  of  time)  and  then  by  working  with  the  Rate  fo  reduc’d 
for  Sums  of  Money,  and  with  the  Rate  and  Annuity  reduc’d  in 
the  like  proportion  for  Annuities,  according  to  the  common  Method  of 
Compound  Intereft  ^  as  follows.  Put  r  for  the  rate  of  Intereft  of  i 1.  c  for 
the  Charge  and  Trouble  of  the  Management  of  t /.  Then  is  r— cr-rt 
the- Rate  after  dedudting  the  faid  Charge,  =  (putting  d  for  i  —  c)  d r.  And 
for  the  Difcount  put  t  for  the  time  loft,  that  is  for  fuch  part  of  the  Period 
of  time  in  which  the  Payments  are  made  (whether  Yearly,  £  Yearly, 

Quarterly,  or  otherwife)  as  is  fuppos’d  to  be  fpent'in  receiving  and  putting 
them  out  again  at  Intereft.  Then,  dtr  being  =  the  Intereft  of  1 1  for 

that  time  -,  fay,  as  i  +  d  t  r  :  i  : :  d  r  \  1  ^  ^  (putting  e  for  i  -}-  d  tr) 
d  r 

— ,  which  is  equal  to  the  reduc’d  Rate,  near  enough  for  pra&ice,  for 

-which  put  r.  But  if  the  utmoft  accuracy  be  requir'd,  the  Difcount  itfelf 

T  "  ‘  mutt 


d  r,  is  =  r,  =  the  true  Rate  reduced.  Put  *  =  i  -f  r,  n  =  the  time 
_=  the  prefent  Sum  or  Value,  m  =  the  Amount.  Then  will 

-J  n 
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muS  he  made  with  regard  to  the  like  lofs  of  time,  which  is  done  by  a 

Series  of  Difcount  rais’d  thus  ■,  e  ( =  i-\-t  dr)  :  tdr  ::  dr  : 

td'f*  t*d3^5  .  td*r*  .  t*diri  tid*r*c. 

— 5  &c-  Whence d r  -  -  y— ■} - j. - fi—  &e.  =  (put- 

t  H  }*  dr  ' 

ting  q  for  — )  1  —  q  +  f  —  ?  &e.  x  d  r.  =  ---  (  ±s  1  _  ?  x  d  r)  -f 

X 

£ 

,  ar  .  - — -  ,  " _ 

1  ~r  e~  +  5#“-  *  ®**J  *p  =  1  +»i?  *p  =psn,  be  exa£tly=w:  But 

1 "+'  ~J  *  P  ==  m  *s  Efficient  for  practice.  And  for  the  Amounts  and 
prefent  values  of  Annuities. 

Put  A  =  Annuity  per  dwraw. 

a  —  Annuity  4-  yearly,  quarterly,  &c . 
ic  -  Yearly  rate  of  Intereft  of  1 1 
r  =  Rate  -f  yearly,  quarterly,  &c, 
t  =  Reduc’d  rate  yearly,  4.  yearly,  quarterly,  &c . 

71  ~  Number  of  Years,  4.  years,  quarters,  &c. 

Then  will  A  -jj-  =  a  —  be  ,=  reduc’d  Annuity  taken  yearly,  ~  yearly, 
quarterly,  or  otherwife^  and  by  Compound  Intereft  ’twill  be  ~- 


=  +  a-**-1  4 

r  t  a —  A — — — A  — 


j»,  and 


sr,  )  p.  Whence  the  Theorems  for  folving  all  the  other  Cafes  are  ea> 

new  d,fPUed,-  ^ate  be  requir’d,  when  ’tis  for  a  Sum  of  Mo¬ 

ney,  the  Solution  is  obvious :  when  for  the  Amount  or  Value  of  an  An¬ 
nuity,  fince  1  -f-  r*  ~  —  =-  ~zip'r  are  the  Equations  whence  Theo- 

ms  for  the  Rate  are  ufually  deriv’d,  which  by  this  Correction  become 

- — T-—n _ Mr  *jr  a  a 

1  *  r-  a  =  a — pr%  That  the  fame  t  may  be  had  on  both  fides 

the  Equation,  put  ux  for  r,  and  ’twill  be  ~ t,»  =  SHi±?  _  _£ _ 

then,  by  the  Rate  aflum’d  as  near  the  truth  as  may  be,  find  the  value 

®f  U  ( zrr  -JL  A  I  _ 

v  d  +  tr  =  T~tTx)  anc*  *n  any  Theorem  for  the  Rate,  put- 

andPbv  re^e^/n*  ^  “  *°r  t^le  re^t  he  the  Rate  reduced  nearly ; 

«*»  *  tke  ,uS“ Si “ktS  “4  ,here',),  'he  ““  ’’  ”d 

'  f  The 
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The  only  difficulty  that  remains,  is  the  right  affuming  the  Quantities 
c  and  t,  the  impoffibility  of  doing  which  with  perfect  ExaCtnefs,  I  fup- 
pofe  to  be  the  reafon  why  neither  this,  nor  any  Method  of  Correction  to 
the  like  purpofe,  has  yet  been  taken  notice  of  by  the  Writers  on  this 
Subjedt  *  and  what  may  therefore  be  very  likely  to  be  objected  to  this. 
But  the  fame  Objection  I  take  to  be  of  equal  force  againft  the  Eftimates 
of  any  other  Uncertainties  whatfoever,  as  Eftates  for  Lives,  Infu- 
ranees,  &c. 

Firft  then,  for  the  Quantity  c,  which  is  put  for  the  Trouble  and 
Charge  of  Management,  viz.  of  collecting  and  placing  out  the  Money 
on  good  Security,  together  with  all  Contingencies  attending  the  fame, 
as  travelling  Charges,  Expences,  Attorney’s  Bills,  &c.  of  all  which,  the 
principal  Article  is  the  Charge  of  Collection,  or  Receiver’s  Fees,  which 
is  commonly  a  fix’d  Rate,  cuftomarily  allow’d  in  the  Place,  or  upon  the 
Eftate  itfelf  out  of  which  the  Purchale  is  made,  if  it  be  a  Rent  •,  and  for 
Intereft  Money,  or  any  other  Annuity,  the  like  Efiimate  is  to  be  made, 
whether  the  Proprietor  aCts  for  himfelf,  or  by  another.  Then  for  the  Charge 
of  placing  out  the  Money  at  Intereft  when  receiv’d*  though  this  be  for  the 
moft  part  defray’d  by  the  Borrower,  yet  becaule  it  highly  concerns  the  Lend¬ 
er  to  fee  it  be  fecurely  done,  there  are  ufual  Allowances  made  to  Agents 
and  Scriveners,  to  encourage  their  Care  and  Fidelity  therein*  befides  the 
Time,  Expence  and  Trouble  of  the  Proprietor  himfelf,  in  finifhing  Con* 
traCls,  infpeCting  Securities,  &c.  and  whatever  is  fav’d  in  this  Article, 
we  moft  fuppofe  to  be  fully  made  up  by  an  Equivalent  Degree  of  Rifque 
in  the  Security. 

In  the  next  place,  for  the  lofs  of  time  *  if  the  ufual  times  of  Payment 
of  the  particular  Rent  or  Annuity  to  be  purchafed,  with  a  moderate  de¬ 
gree  of  diligence  in  the  Manager,  and  the  ufual  indulgence  practis’d  by 
Men  of  Bufinefs  in  this  Cafe  towards  one  another  be  obferv’d,  a  reafona- 
ble  Eftimate  may  be  alfo  made  of  the  loft  of  time  *  in  which  ’tis  to  be 
noted,  that  Intereft  Money  being  ufually  paid  in  fmall  Sums,  when  any 
Sum  of  Money  to  be  made  up  of  feveral  fuch  Payments,  is  intended  to 
be  put  out  at  Intereft,  the  whole  muft  lie  dead  till  the  laft  Payment  be 
made  *  alfo  that  the  Principal  lies  dead  fometimes  as  well  as  the  Inte¬ 
reft  *  and  that  on  the  other  hand,  to  fave  time,  Borrowers  may  be  found 
out,  and  treated  with  during  the  time  of  Collection*  but  this  Advantage 
is  in  a  great  Meafure  loft  by  the  difficulty  of  fixing  the  time  or  §% iantum 
of  a  Loan,  till  the  whole  be  paid  in.  Note  alfo,  that  if  the  Charge  of 
Collection,  or  lofs  of  time,  on  the  Rent,  or  Annuity,  of  any  particular 
Eftate  or  Place,  be  found  to  differ  from  that  of  the  Intereft  of  the  Pur- 
chafe  Money,  and  fo  much  exaCtnefs  be  required,  as  that  the  Computa¬ 
tion  be  made  with  regard  to  fuch  difference  ;  It  muft  be  done,  either  by 
affuming  a  proper  Medium  for  both,  or  more  accurately  thus  :  For  the 

reduc’d  Rate  of  the  <[  ^TemVMoney  *  Put  $  l  }Then  r :  ? : :  :  *  7’  and 
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To  give  a  Specimen  of  this  Method  in  Numbers,  firffc  the  Quantities 
e  and  t  are  to  be  affum’d,  which  are  not  here  to  be  accommodated  to  any 
particular  Place  or  Eftate,  but  to  be  taken  in  general:  And  firft  for  c  the 
Charge  of  Management  *,  the  ufual  Rates  of  Collectors  Fees  in  thefe 
Kingdoms,  as  i  am  inform’d,  are  6^.  12^.  and  1 8i.  per  Pound,  but  the 
moft  ufual  1 2d.  which  is  5  per  Cent .  However  to  be  within  compafs,  I 
fhall  take  4  per  Cent .  for  the  Medium,  including  what  further  trouble 
and  charge  may  attend  the  Receipt  of  the  Money,  befides  Receivers 
Fees  *  and  2  per  Cent .  for  all  the  other  Charges  before  mention’d,  in  pla¬ 
cing  it  out  at  Intereft  *,  both  which  make  6  per  Cent .  fo  that  c  is  ==  0,06, 
and  d  (=  1  —  c)  =  0,94.  Next  for  t  the  lofs  of  time  fince  few  An-  - 
nuities  are  paid  yearly,  and  a  Difcount  being  given  for  the  lofs  of  time, 
we  -  are  to  lofe  no  more  than  is  difcount ed  for-,  therefore  I  choofe  Half- 
yearly  Payments  for  the  Examples,  being  the  moft  ufual,  which  with 
little  Alteration  may  ferve  for  quarterly,  and  confidering  the  before- 
mention’d  Circumftances  relating  to  the  Time,  I  look  upon  two  Months 
the  leaft,  and  feven  or  eight  Months  the  moft,  that  can  well  be  fuppos’d 
to  be  (pent,  onetime  with  another,  in  receiving  and  putting  out  the 
Money,  upon  a  moderate  Management  *  between  which  the  Medium  is^ 
about  four  Months  and  half,  which  being  %  of  4  a  Year,  gives  4,  =7 1 :  and 
dr 

if  —  be  —  r,  the  yearly  Rates  of  4,  5,  6 ,  8  and  10  per  Cent,  will  pro-  . 

duce  for  half-yearly  Rates  reduc’d  of  ib  0,018539,  0,023093,  0,027616, 

d  r 

0,036569  and  0,0454  each  =  r.  Butiftbe  =  —  f  —  q‘  &c.  x  dr, 

’twill  be,  0,01854219,  0,0230999155,  0,027627775,  0,036596289  and 
0,04  5  4  5235,  each  =  r,  (fo  that  each  Rate  lofes  by  this  Eftimate  about 
T-V  Part.;  Whence  the  following  Amounts,  and  prefent  values  of  1  L 
per  Annum  computed  Half-yearly,  are  produc’d,  and  compared  with 

thofe  of  the  ufual  Method  computed  yearly,  to  agree  with  the  common 
Tables,, 
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"T? 

Amounts  of 

[  1.  per  An. 

Amounts  of 

I  1.  per  An. 

• 

at  5  per  Cent,  by 

Differences. 

at  6  per  Cent,  by 

Differences. 

- 

Comp .  Int,  1 

Cor .  Int .  cor. 

~ 

Comp.  Int.  | 

Co.  Int.  cor . 

•  5 

5.51563 

5^3104 

>39459 

5,^3709 

5,22138 

i4[ 57’| 

"10 

12,577^9 

11,57846 

>99943 

J3,IS°79 

12,07854 

IJI0225I 

•20 

35,06595 

29,85996 

3,20599 

3^78559 

32,91054 1 

3,87505 

3° 

615,43885 

58,72546 

7>7r339 

79,05819 

68,83976 

10,2184.3 

4° 

120,79977 

104,30079 

1649898 

154,76:97 

130,80733 

2  3,9)464 

.60 1 

355.5s37i 

289,88164 

63,70208 

533.12818 

422.01429 

111,11389 

80 

971,22882 

751,55436 

218,69446 

1746,  5999 

128S,  2484 

458,35r5 

100 

2610,02516 

^05, 92671 

7°4>°9$45 

5638,  3680 

3864,  9753 

1 773.3917 

The  fame  at  8  per  Cent. 

The  fame  at  10  per  Cent. 

5 

5,86660 

5,40633 

,46027 

6,10510 

5,59705 

,50805 

10 

14  48656 

I3,I5092 

1,33564 

15,93743 

14,32680 

1,61063 

20 

45.76 196 

40,13759 

5,62437 

57,2750° 

49,  i 793° 

8,09570 

3° 

113  28321 

95,51623 

1 7,76698 J 

16449402 

133,96428 

30,52974 

40 

259,05652 

209,15737 

49,89915 

442.59257 

340,21900 

102,37357 

60 

I253.2I33 

920,90040 

331,  3119 

3034,81648 

2062,57167 

972,24481! 

80 

5886,9354 

3918,0578 

196S,  8776 

20474,0027 

12255,3348 

8218,  6679I 

100 

1  2  7484,51  57 

i<>5$9  ,0989 

10945,4168 

137796,127 

725.75, 39*6 

65220,7344 

Pref.  Values  of  I  1.  per 

Pref.  Values  of  1  1.  per 

• 

An.  at  5  per  Cent,  by 

Differences. 

An.  at  6  per  Cent,  by 

Differences, 

\r 

Comp.  Int. 

Co.  Int.  cor. 

Comp .  int .  |  Co.  Int.  cor . 

- 

5 

i1  4,51948 

4,08343 

,24605 

4,21236 

3,97582 

,23654  ■ 

10 

7,7^74 

,38860 

7,36009 

7,00322 

>35687 

*5 

10,37966 

9>9*935 

,46031 

9*7 122  5 

9  30843 

,40382 

20 

12,46221 

”,97753 

,48468 

11,46992 

”,06373 

,40619 

30 

I5.57245 

14,91902 

>45343 

1 3.7^483 

13,41805 

,34678 

401 

17,15909 

16,78200 

>37709 

1  f  ,04630 

14,78309 

,26321 

5°  I 

18,15593 

17,96190 

,29403 

15,76186 

57456 

,18730 

7°  1 

19,34168 

19, ^247 

,16021 

16,58454 

16,19953 

,08501 

100  j 

19,84791 

19,79231 

,05160 

16,61755 

1  6,595  IO 

,02245 

FS.  * 

20.00000 

20,00000 

,00000 

16,66666 

t  6  66666 

,00000 

Note ,  That  this  Correction  is  alfo  applicable  to  the  Valuations  of 
Eftates  for  Lives,  in  which  the  firft  Step  being  to  find  an  Equivalent  ill  \ 

Years  of  Continuance,  brings  them  to  the  Cafe  of  Eftates  for  Years.. 

2.  The  abfurdity  of  the  Suppofition,  on  which  the  ufual  Method  of  com- .  Of  Sifopk 
puticg  prefent  Values  by  Simple-Intereft,  is  founded,  viz.. That  the  Rent  nUr€P' 
or  Annuity  is  conftantly  received,  and  put  out  again  at  Intereft,  as  it 
becomes  due  *,  but  that  the  Intereft  of  the  Purchafe  Money  lies  dead  du¬ 
ring  the  whole  Term,  is  fo  apparent,  and  the  Errors  arifing  from  it  fo 
grofs,  that  the  Writers  who  have  laid  down  this  Method,  have  at  the 
fame  time  caution’d  againft  the  Ufe  of  it  for  any  more  than  6  or  7  Years, 
the  Error  for  that  time  being  not  confiderable. 

The  fame  Suppofition  does  alfo  occafi’on  the  mifcomputation  of 

Amounts,  or  rather  the  mifapplication  of  them  to  their  proper  Cafes.  , 

-  '  -  -  ~  ~  ”  Where-  - 
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Wherefore,  fince  the  Simple-Intereft  of  Money  is  of  equal  Value  pro 
rata,  and  of  the  fame  regard  with  Rents  or  Annuities,  being  each  the 
Original  Profits  iffuing  alike  from  a  principal  Stock,  Eftate  or  Value, 
and. equally  improveable ;  This  general  Rule  may  ferve  for  a  juft  Cor- 
redion  of  this  Method,  viz.  That  fuppofing  in  any  Cafe  an  Intereft 
ought  to  be,  or  not  to  be  allowed  to  either  of  thofe  Profits,  the  fame  be 
done  in  the  like  Cafe  to  the  other.  Thus,  in  the  Cafe  of  Debts,  or  A- 
mounts  of  Sums  of  Money,  Rents,  or  Annuities  for  the  time  paft,  its 
ufual  in  pradife  to  allow  no  Intereft  to  either  :  For  though  the  Law,  to 
curb  the  exorbitant  Avarice  of  Ufurers,  and  for  other  Reafons,  does  more 
exprefly  difallow  Intereft  upon  Intereft  for  a  Debt ;  our  Courts  both  of 
Law  and  Equity,  as  I  am  inform’d,  will  be  as  far  from  allowing  the 
Charge  of  Intereft  againft  a  Tenant  for  Rent  in  Arrear  •  except  on  a  no- 
mine  poena  (which  is  now  become  almoft  obfolete)  fo  that  in  this  Cafe 
(putting  a  and  r  for  the  Annuity  and  Rate  yearly,  half-yearly,  or  other- 
wife,)  as prn-\-p  is  the  Amount  of  a  Sum  of  Money,  fo  is  an  the 


r  -+-  i  x  an. 


Amount  of  an  Annuity  or  Rent  in  Arrear,  and  not  - — 

^  2 

as  Arithmeticians  commonly  make  it.  But  in  the  Computation  of  pre- 

fent  Values,  or  Amounts  for  the  time  to  come,  the  fame  being  made  on 

the  Expedation  of  a  conftant  regular  Income  of  the  Profits,  without  a- 

ny  extraordinary  Interruption,  an  Intereft  ought  to  allow’d  to  both,  ef- 

pecially  in  prefent  Values,  which  are  found  by  fetting  the  Amounts  of 

both  againft  each  other:  fo  that  in  thefe  Cafes,  putting  x-n-  i,  if 

-fxr- j-x  v  an,  be  made  the  Amount  of  a  Rent  or  Annuity;  then4xr4-i 
xpm-j-p,  will  be  the  proper  Amount  of  a  Sum  of  Money,  and  not 

prn-\-p:  and  confequently  m^f~i  ~f;  ^e  t^le  prefent  Va* 

i*1®  of  *  or  Annuity,  the  fubfequent  Intereft  being  remitted  on 
both  fides  m  lieu  of  the  loft,  of  Time  and  Charge  of  Management ; 
whicn  loch  as  are  apt  to  depreciate  long  Futurities,  may  think  the  pro- 
perelt  Method  of  approaching  the  true  Value  5  but  I  rather  look  upon 
the  former  Method  of  Compound  Intereft  correded  as  more  exad,  as 
well  as  more  general ,  the  Intereft  remitted  in  this  being  in  fhort 
1  erms  leis,  and  in  long  Terms  more  than  an  Equivalent  for  the  Trou- 
ble  Charge  and  Delay  in  the  Management.  But  it  is  however  the 
moft  exad  of  any  of  the  Methods,  that  have  yet  been  deduc’d  from 
Simple-Intereft.  The  reduc’d  Rate  may  alfo  in  fome  Cafes  be 
per  y  made  ufe  of  for  Amounts,  but  not  for  prefent  Values,  except  for 
fhort  Terms ;  and  then,  fince  r:  a::  Txi 4.  i  x  t  n  1  i  xc+1  x  an 

r  9  tw^  va? t  +  i  x  an~  c  +  i  p,  and 


4*  t  +  1 


*  an 


X 


r  _ 
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Examples  of  this  Method  compar’d  with  thofe  of  the  former  will  ftand 

as  follows  $  in  which  all  is  computed  Half-yearly,  except  the  laft  Column 
of  Compound  lntereft. 

Amounts  of  i  7,  at  $  per  Cent,  computed  6  feveral  Ways. 
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Simple  Int. 


prn  +  pzztn 

1,25 

1,5 

2, 

2>5 

3* 

4, 

5, 

<5. 


2 

3 

4 

5 

6 

*  -  «  % 

Id.  for  Bonds 

Int.  cor. 

Id. by  the  red  rat 

Co.  /»/.  tor. 

Comp.  Int. 

Id.tillpr  »  ~  p 

i*r  +  I  X 
prn  +  p—  ™ 

±*v  +  1  y.pxn 

+  p  -  m 

—  ■■  n 

r  +  rlxp”» 

r  -f-Rl  y.p~77i 

I»25 

r, 27813 

1,25501 

',25655 

1,27618 

A,5 

I>618 75 

1,5633s 

1,57892 

1,62889 

2,  1 

2,48750 

2,34021 

249300 

2,65330 

2, 

3,60625 

3,33048 

3,93625 

4,32194 

2* 

4,97500 

4,534i9 

6,21504 

7,04000 

2, 

8,462  50 

7,58194 

15,49408 

18,67919 

2, 

12,95000 

11,48345 

38,62672 

49,56144 

2f 

18,43750 

16,23874 

96,29634 

131,50126 

Amounts  of  i  1,  at  6  per  Cent,  ly  the  fame  "Theorems , 


i  #3 

2,2 

2,8 

3)4 

4,6 

5,8 

7, 


2, 

3, 

4, 

5, 
7, 
9, 

it. 


i,3 

1,3405 

1,31063 

1,31328 

1,33822 

lfi 

1,7710 

1,69758 

1,72471 

i,79oS4 

2,; 

'  t 

2.9020 

2,70048  | 

2,97463 

3,20713 

2, 

4,393° 

4,00870  1 

5,I3°39 

5,74349 

2, 

64440 

5,62223 

8,84^44 

10,28572 

2» 

11,0260 

9,76525 

16,32086 

32,98769 

2, 

17,2480 

15,12954 

78,29488 

105,79599 

2, 

24,9100 

21,71510 

232,89852 

339,30208 

Amounts  of  i  L  at  io  per  Cent,  ly  the  fame  Theorems , 


M 

1,6125 

1,54749 

1,55970 

2,43268 

2, 

2, 475° 

2,30157 

2, 

4,95°° 

442951 

5,91793 

2, 

8,4250 

7,38381 

14,39643 

2, 

12,9000 

11,16449 

35,02^0 

2, 

24,8500 

21,20493 

34,55084 

207,25717 

a, 

40  8000 

*225, 5335 

60.7500 

51,20222 

7258,5398 

1,61051 

2,59374 
6, 7275^ 
17,44940 

45,25925 

30448165 
2048,4003 
1 3  780,612  7 


fym.In. 


cor. 


4,?<2o8 

7,64478 

10,10821 

11,95980 

I4,454°7 

15,97990 

16,96682 

18,10986 

is.9i52) 

20,00000 


0/  1  1.  per  An.  at  5  per 

Pr<?/i  Values  of  I  1.  per  A 

Cent,  by 

Cent. 

Co.  Int.  cor. 

Comp.  Int. 

Sim.ln.Cor. 

*  '  « * 

Co.  Int. Cor. 

4,08343 

4,32948 

I 

4,23349 

3,97582 

7,3334 

7,72174 

1 

745579 

7,00322 

9,91935 

10,37966 

9,39341 

9,30843 

n, 97753 

12,46221 

10,92350 

11,06373 

14,91902 

J5’37245 

12,87275 

1 3,4l8°y 

16,78200 

17  15909 

1 3*99744 

14,78309 

17,96190 

18.25  '93 

14,69544 

1  5,57456 

19,18247 

19,34268 

15,47251 

16,29953 

I9,7923I 

i9, 84791 

1 5  >997  59 

16,5951°  | 

20,00000 

20,00000 

16,66666 

1 6,66666  I 

Comp.  Int. 
4,21236 

7,jtf009 

9,71225 
11,46992 
13,76485 
]i5, 04630 
1 5,76186 

16,38454 

16,617*5 

16,66666 
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Of  the  Method  of  computing  Inter  eft'.  Part  1 

‘The  Theorems  to  the  preceding  Columns  of  Amounts  (of  which  the 
fourth  and  fifth  are  infinitely  variable  in  the  Refult,  by  affuming  c  and 
t  in  the  reduc’d  Rates  at  Pleafure)  may  ferve  to  anfwer  all  the  fimple 
Cafes  of  Amounts  that  occur  in  Eufinefs  :  To  inftance  in  fome. 

1.  The  firft  Column  contains  the  Amounts  of  fuch  Debts,  or  Sums  of 
Money  as  carry  a  fimple  Intereft  till  the  Principal  be  paid. 

2.  The  fecond  Column  anfwer's  the  common  Cafe  of  Debts  due  by 

Bond,  that  by  Law  are  allow’d  not  to  exceed  the  Penalty,  which  is  ge¬ 
nerally  double  the  principal  Debt.  *  ^ 

3.  The  third  Column  anfwers  the  Cafe  of  a  Security  or.joynt  Obligor, 

that  has  duly  and  conftantly  paid  the  Intereft,  and  at  laft  the  principal 
Sum  of  a  Debt,  from  which  he  has  a  Counter-Bond  from  the  principal 
Debtor  to  fave  him  harmlefs,  againft  whopi  he  may  make  his  Charge 
from  this  Column.  ,  t  ’  #  .  .  I 

4.  In  cafe  the  Parties  fliall  agree  that  the  Debt  fhall  lie  for  any  time 
certain,  or  uncertain  *  and  for  the  much  greater  eafe,  advantage  and  fa- 
tisfa&ion  of  both  of  them,  no  Intereft  to  be  call’d  for,  till  the  Principal 
it  felf  is  paid*  but  to  carry  Intereft  as  it  becomes  due,  the  Lender  allow¬ 
ing  for  the  time  and  charge  he  muft  have  been  at,  in  receiving  and  put¬ 
ting  out  his  Inter  eft,  the  fourth  Column  willfit  this  Cafe,  or  elfe  the  fifth  as 
a  greater  or  lefs  degree  of  Lenity  is  agreed  upon  in  favour  of  the  Borrower. 

5.  The  fifth  Column  is  alfo  proper  in  the  following  Cafe,  viz .  if  it  be 
demanded,  what  Eftate  in  reverfion,  after  a  certain  number  of  Years,  a- 
ny  Sum  in  Hand  will  Pur  chafe  }  the  firft  Step  being  to  find  the  Amount  of 
that  Sum  to  the  time  the  Reverfion  commences,  its  had  in  this  Column. 

6.  The  laft  Column  gives  the  Amount  of  a  Sum  of  Money,  according 
to  the  common  Method  of  Compound  Intereft,  but  being  computed  with 
that  extraordinary  rigor  as  has  been  faid,  (except  fome  fmall  allowance  for 
the  lofs  of  time,  by  being  done  Yearly)  ’tis  hardly  fuitable  to  any  Cafe. 

3.  The  Inequality  of  the  ufual  Method  of  ftating  Intereft  Accounts,  as 
praCtis’d  in  our  Courts  of  Equity,  will  beft  appear  by  an  Example }  for 
which  I  ftiall  take  the  common  general  Cafe,  of  an  Intereft  Account  to 
be  ftated  on  a  Mortgage,  rix.fuppofe  iqqo L  to  be  let  out  at  6  perCent .  on 
a  Mortgage  of  120X  per  anuinn,  payable  Half-Yearly,  and  the  Mortga¬ 
gee  after  five  Years  end,  to  have  Pofleihon  till  the  Arrear  of  Intereft, 
accruing  Intereft  and  Principal  be  difcharged  :  fgit&re.  How  long  that 
will  be  ?  fuppofing  alfo,  for  the  fake  of  brevity  in  the  Account,  the 
Payments  to  be  equally  and  punctually  made  as  they  become  due.  By 
the  Chancery  Method,  the  Rent  is  firft  apply’d  to  difcharge  the  Arrear 
of  Intereft-,  and  then  the  remainder  of  every  Half-Years  Rent,  after  de¬ 
ducting  the  fame  Half-Years  Intereft,  is  apply’d  towards  the  Difcharge 
of  the  Principal,  and  thereby  the  Principal  and  Intereft  continually 
leffens,  till  the  whole  be  paid  off.  Now  by  this  means  the  Mortgagee, 
after  the  Arrear  is  difcharged,  pays  Compound  Intereft,  with  the  utmoft 
rigour,  for  fo  much  per  annum  of  the  Rent,  as  exceeds  the  Intereft  of  the 

whole 
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whole  Principal  Money,  and  receives  but  Simple  Interefl:  for  his  Debt  * 
which,  however  ftrange  it  may  feem,  is  eafily  prov’d,  by  applying  the 
proper  Theorems  of  Simple  and  Compound  Interefl:  to  this  Cafe,  in 
which  the  Annuity,  Principal  Money,  Rate  and  Arrear  of  Interefl:  are 
given,  and  the  time  requir’d  ^  the  refult  being  the  fame  with  that  of 
the  Chancery  Method,  except  a  very  fmall  difference  only  when  any 
part  of  .the  time  is  exprefs’d  by  a  Fraction:  viz.  putting  L  for  Loga¬ 
rithm,  —  pr  =  3 o,  s  =  i  -|-  r  =  1,03,  t  =  time  of  contracting 

the  Arrear  ==  10  Half-years,  n  =  any  number  of  Half-years  (pent  in 
difcharging  the  whole  or  any  part,  N  =  number  of  Years  required  ^  the 
Equation  for  the  Arrear  will  be  pr  t  -\*  pm  =;  an\  and  for  the  Princi¬ 


pal  and  accruing  Interefl  prn  +  p  =  prn 


sn  —  l 


X  at. 


Whence 


prt 

2  et 

prt  __ 


+ 


La—L 

2  !Ls 


=  N  =  16,7249  Years  =  the  time  demanded  *  i.e. 

L  a  I  ft 


o=s  $  Years  =  the  time  of  difcharging  the  Arrear  and  — YLs —  — 

11,7249  Years,  the  time  in  which  the  Principal  and  accruing  Interefl 
is  difcharged  *  during  which  its  evident,  the  Mortgagee  pays  full  Com¬ 
pound  Interefl  for  60  l.  per  annum  of  the  Rent.  For  the  Correction  of 
which  inequality,  in  the  firft  Place,  to  the  end  that  neither  Branch  may 
exceed,  or  be  depriv'd  of  its  due  Profits  •,  This  general  Rule  is  propos’d 
as  neceffary  to  he  always  obferv’d,  viz.  That  Amounts  of  the  Produce 
on  each  fide  be  ftated  feparately,  and  fet  againft  each  other  in  the  Ac¬ 
count,  in  order  to  a  Ballance.  And  in  the  common  Cafes  of  Mortgages, 
Government,  and  Stock-Securities,  &c.  where  the  Debt  is  paid  off  by  a 
Rent,  Annuity,  Penfion,  Dividend,  or  other  Payments  ilfuing  in  the 
fame  manner,  and  with  the  like  trouble,  charge,  & c.  as  Interefl:  Money 
does  •,  I  prefume  this  Rule  will  alfo  be  eafily  admitted,  viz.  That  the 
fame  equitable  Advantage  be  allowed  on  both  fides  *,  for  which  the  Me¬ 
thod  of  Simple  Interefl,  as  corrected  under  the  foregoing  Head,  feems 
truly  adapted  *  whereby  the  Original  Profits  on  each  fide  are  fuppos’d 
to  be  deem’d,  either  as  Interefl,  or  elfe  as  Principal  Money  *  and  fince 
the  Amounts  both  of  an  Annuity  and  Sum  of  Money,  for  the  time  pall, 
as  there  ftated,  on  the  firft  of  thefe  Suppofltions  ( t  being  there  =  o)  are 
likewife  vouch’d  by  our  Laws,  and  the  practice  of  our  Courts,  to  be 
good  when  feparately  us’d  *,  I  think  its  very  evident,  that  the  Account 
ought  to  be  ftated  by  fetting  thofe  Amounts  againft  each  other  thus, 

pr t  rjpp  =  a  w,  ( whence  =  N->  =  2  t, 6666  Years,)  and 

that  this  Method  is  molt  proper  for  general  UTe,  in  the  Cafes  mention’d: 
UnL-fs  it  ftiould  be  thought  fit,  in  coniideration  of  the  various  Ways 
found  out  for  the  ready  improvement  of  Money,  to  allow  a  f  arther  Ad¬ 
vantage  on  both  fides,  by  charging  the  Original  Profits  as  Principal  Mo¬ 
ney,  and  giving  a  Simple  Interefl  thereto,  which  ftill  falls  ihoit  of  the 

U  Advan- 


i  J4  Of  the  Method  of  computing  Inter  eft.  Parti. 

Advantage  allow’d  to  Rents  by  the  Chancery  Method.  And  this  is  to 
be  done  two  ways,  viz.  either  by  applying  an  Amount  of  Rent  to  pay 
off  the  Arrear  firft,  and  afterwards  another  Amount  of  Rent  to  difcharge 
the  Principal,  and  accruing  Intereft  y  or  elfe  by  letting  the  Profits  with 
all  Arrears  and  other  Charges  run  on  at  Simple  Intereft  on  each  fide,  till 
the  end  of  the  Term:  viz .  putting  y  =  n  —  y ■’=  t  —  i,  <t~a—pr 

f  =  z  —  r  g~f —  2 ptrz,  v  =  ±yr  i  *  prt  =  Arrear  t>f  Intel 
reft-,  by  the  firft  of  thefe  ’twill  be,  for  the  Arrear,  p  trz  n 
x  a.  n  ,  and  for  the  Principal  and  accruing  Intereft  ,  -§-  *  r  -f*  i 

whence  ±£LZ~  ✓  « P*'  +  * 


-  f-\-  £ 


*  a 


4  *r 


sxA/c=  18,7655 

Years.  By  the  other ’twill  be,  for  the  whole,  v-^ptr2  1- 1 

1U"-  - '  1  | '  1  *■  *  *  1 

x  a  w.  Whence  ~  =  Ar  =3  18,1648  Years,  The. 

Lender  will  have  to  alledge  for  the  firft  of  thefe  two  Ways,  that  as  the 
Rent  is  not  hindred  by  any  other  parallel  Charge  from  making  the  ut- 
moft  produce  it  can,  fo  for  that  reafon  ought  his  Principal  Money  to* 
have  the  Advantage  of  the  Arrears  being  firft  difcharged,  which  alfo 
agrees  with  the  Chancery  Method  in  this  particular.. 

Laftly,  another  way  of  ftating  this  Account,  may  be  taken  from  that 
Notion  of  Simple-Intereft,  whereby  the  Annuity  only  is  charged  as 
Principal  Money ;  and  then  ’twill  be,  for  the  Arrear,  p  r  p  r  n  =  d'n, 

and  for  the  Principal  and  accruing  Intereft,  x  a  n—p%  Whence 


17,3072  Years 


x/Zpet  r  -f -V  —  g  prt  .  % /K-par  Hr/*  — /.  _ 

4 **  {“  2*  1  .  4 *r  :  J  . 

which  appears  to  be  the  fame  with  the  Chancery  Method,  only  that  the 
Compound  Intereft  in  that,  is  turned  into  Simple  in  this-  and  as  it  ftill 
retains  part  of  the  fame  inequality,  to  the  Advantage  of  the  Borrower, 
it  feems  only  fit  to  be  obferved  in  fuch  Cafes  wherein  the  Borrower  may 
be  thought  to  merit  favour,  as  when  the  Debt  is  paid  out  of  the  Profits 
of  Trade,  arifing  by  extraordinary  Rifque  or  Induftry.  - 

The  following  Specimen  fhews  at  fight,  how  the  Refults  of  the  feve- 
ral  Methods  differ,  as  the  Rent,  Arrear,  or  Rate  of  Intereft,  is  greater 
or  lefs,  and  conlequently  of  how  much  more  or  left  concern  it  is  to  the 
Parties,  as  well  as  to  the  due  Adminiftration  of  Juftice,  to  have  regard 
thereto*  ,  •  v  • 


The 


3  [ 


! .  1 


Ch  ap.  L  Of  the  Method  of  computing  Intereft* 


*55 


The  time  requir’d  in--*"1  ■  ■■ 

Todifcharge  a  Mort.  of  1000 /.  by  a  Rent  of 

At  the  Rate  of  Int.  per  annum  of,-. - - - 

No  Arrear  of  Intereft. 

By  the  Chancery  Method 


a-*  y  -  J 

By  the  fame  turning  the  Comp.  Int.  int-o  Sim. 
BySimp.Inr.cor.'i  Princ.  and  fcontind  at  Int.  ( 
tlieOf igin ilPro-  >theArrear  (  firft  difcharg’d  \ 

fits  charged  as  ^  Interef — - 

5  Years  Arrear  of  Interefl. 

By  the  Chancery  Method 


By  the  fame  turning  the  Comp.  Int.  into  Sim. 
BySimp.Int.cor.7  Princ.  and  J  continued  at  Int. 

theOriginalPro- >the  Arrear  (.  fit  ft  difcharg’d 

fits  changed  as  >>  Intereft— - — - -• - ~ 

10  Years  Arrear  of  Intereft. 

By  the  Chancery  Method.  — - - — - - - 

By  the  fame  turning  the  Comp.  Int.  into  Sim. 
BySimp.Int.cor.  )  Princ.  and /continued  at^Int 
theOriginalPro- S  theArrear  (_firft  difeharg  d 
fits  charged  as  j  Intereft——-——-'"  1  — ■ 

15  Years  Arrear  of  Int. 

By  the  Chancery  Method—  - - 

By  the  fame  turning  the  Comp.  Int.  into  Sim. 

BySimp.Int.cor.  7  Princ. and  f  continued  at  Int 

theOriginalPro- S"theArrear  (  firft  difcharg’d 
'fits  charged  as  j  Infereft  —  — — * - - 


Years  (computed  Half-yearly) 

1 20/.  per  annum.\c) 0  /.  per  annum . 


5  per  C  |  6  per  C  |  5  per  C.  |  6  per  C. 


[0,9141 

i,-579 

r4,2857 

14,4855 

14,8293 


n,7249|I^,4205 


12.3072 

1 6,6666 

15,7249 

17.3072 


1  7,5335 
25,0000 


lS>5^35 

10,7400 


3,3333 


22,5705  28,5835 
23,783553°, 7400 

r  5, 3  [ 91  jrS,1 548124,7 148132,7064 

[5,5s97jl8>7^53  25,4899^4.8o52 

17,857  ,  21,6666  31,2500  43,3333 


18,056921, 7249p8, 9205^38, 58  35 
r 8,400 ;;22, 3072  3o,Q335j4o,74°0 
20,316125,5998  33,6320^48,0874 
21,2895-27,5587 


21,428626,6666 


2136283 

21,9721 


3^. 1932*53. S[°7 

37,5000|53,3333 


26,1353  34  2 9' 3 

8, 020937, 7 1 41 


26,7249^5,170^48,5835 

36,2835150,7400 
43,97646538386 
48,5i59.74,5564 


27,3072 


2  5  COOP  31, 6666^43, 7  500  63,33  33 


I  ffluft  alfo  obferve  for  the  fake  of  fuch  as  are  unacquainted  with  fpe- 
clous  Arithmetick,  that  though  for  brevities  fake,,  the  foregomg^Theo- 
rems  and  Examples  are  laid  down,  and  wrought  m  Algebraic  lerms is 
Yet  the  fame  Accounts  may  be  Hated  after  the  Chancery  manner  it  ielr, 
according  to  the  feveral  Principles  before  deliver’d,  and  with  the  lame 
Refults,  with  this  only  caution,  that  (inftead  of  a  continual  dedut  ion  o 
the  Rent  or  Annuity  out  of  the  Principal  and  Intereft  o£  the  De  , 
which  occafions  the  Error  before  mention’d)  the  preceding  General  Rule 
of  ftating  feparate  Amounts  be  obferv’d,  which  may  be  done  by  conti¬ 
nually  adding  the  profits  together  on  each  fide,  in  the  fame  manner  as 
if  the  Parties  were  to  make  a  feparate  Charge  againft  each  o  er,  \  ic 
is  the  rather  to  be  noted,  as  being  the  only  Courfe  that  can  be  taken  m 
cafe  the  Sums  or  Times  of  payment  ftiould  differ,  but  the  refpe&ive  R  , 
fults  will  notwithftanding  be  analogous  to  the  above  Examp  es* 

XXVIII.  Ad  Logarithmorum  inventum  perficiendum  hoc  tantum in-  ( 
veniendum  fuperefle  videtur  •,  ut  fcil.  omnes  Series  Logaruhirucas  invc.  /j;_  ^  Mr_  ° 
niendi  Methodum  habeamus  generalem-,  tabs  autem  eft  hxc  qus  feqi  itu  i  ,  Craig.  «.  $-»• 
Sis  quidem  ilia  &  genuina,  utpote  ex  ipfa  Logarithmorum  Natura  de-,.  i9k 

dUper  literam  l  numero  cuilibet  prafixam  denotetur  (ut  vulgo  folet)  lftius 
Humeri  Logarithms.  Jam  quoniam  Numeri  cujufvis  propofiwLog^ 

—  LJ  2 


Of  Logarithms. 


Part  I, 


rithmus  duobus  modis  inveftigari  poteft,  ideo  Logarithmotechni*  hujus 
duas  partes  conftituemus:  tn  priori  Logarithinum  immediate  ex  ipfo  nu- 
mero  deducimus  in  pofteriori  vero  Numerorum  aliquot  antecedentium 
Logarithmi  adhihentur,  ut  ex  iis  propofiti  Numeri  Logarithmus  inve- 
niatur. 

Pars  Prior.  Sit  a-\-i  numerusquilibetpropofitus,  fc*ejus Logarithmus 
inveniendus.  Jam  ex  hypothefi  x  =1. j- ,,  qua:  squatio  vocetur  Canon  ge- 
neralis.  (i .)  Fiat  aequatio  inter  terminos  ex  a  &  ».  utcunque  compofitos, 
Sc  cum  aliis  quibufvis  numeris  quovis  modo  per  Additionem,  Subftradtio- 
nem  VIultiplicationem,Divifionemaut  Radicumextradtionem  combinatos* 
( ?.)  Ope  aequationis  fie  ad  libitum  afliimptse  exterminetur  a  ex  Canone 
generali,  &  habebitur  sequatio  exprimens  relationem  inter  indetermina- 
tos  x,  y.  (2.)  Hujus  squationis  (per  regulam  BernonlUanam)  inveniatur 
Differentialis,  &  hujus  -Integrals  ('per  methodos  notidimas)  per  Seriem 
Infinitam  exprtffa  dabit  Logarithmi  qusflti  x  valorem  cognitum. 

Exemphtm  i.  Aflumatur  a  =  y,  unde  per  Canonem  generalem  x  =  I. 

j  fv>  cujus  differentialis  eft  x  =  &  hujus  integralis  per  Seriem  in* 

finitam  expreffa  dat 

*  =  y  —  -r  y1  -1“  f  L3  ~  1  J'4  +  vJ'3  — +  f  8cc. 

Exemplum  2.  Aflumatur  y  =  unde  a+  I  =  ideoque  per 

Canonem  generalem  *  =  i.  cujus  Differentialis  eft  ;  =  ——  *  Sc 

1  y  r  v  V- 

Jiujus  Integralis  in  Seriem  refoluta  dat. 

*  ~  +  4  >3  +  f  +  4r7  +  i y 9  See . 

.  P"ki  humerus  2  Seriei  priefixus  multiplicari  fupponitur  in  fingulos  Se- 
1161  ^ r  ,^ec  l?lQra  addece  exempla  opus  hie  erit  cum  ex  his  pa- 

teat  Methodus  mveniencii  innumeras  Series  Logarithm icas,  qu?,  abfque 

u  o  ad  alio  rum  numerorum  Logarithmos  refpedtu  exhibent  numeri  pro¬ 
pofiti  Logarnhmum.  gLEJ.  1  ‘ 

Lemma.  1.  Sit  2,  Logarithmus  cujufvis  fra&ionis  — *  Logarithmus 
denominatoris  a  -f  1  -5  erit  l  b  —  %  =  *  *  Vel  fi  fit  Logarithmus  fradtio- 
»is-^-,  erit  lb  fs  =  jf. 


Lemma  2.  Sit  e  exponens  cujufvis  poteftatis  numeri  Z>,  erit  1  b‘  —  3 
*  *'  &3  3dco(TJe  datls  Logarithmo  numeri  b  Sc  exponente  e,  datur  ipflus  b 
Logarithmus :  Et  ex  Natura  Logarithmorum  conftat  utrumqueLem- 


inveniendnf  ^  vTUt  pnus^  1  Numerus  cujus  Logarithmus  *  eft 

quorum  maximus^eft  Nl™erils  Produa'Js  ex  Multiplicatione  Numerorum, 
q  r  maximus  eft  minor  quam  *-[-  1  j  Sc’z,  Logarithmus  fradlionis 

— 7 —  id  -v _ 7  & 

a  -j-  i»  -  ,45  ~r-1'  a  -j,  i>  flu*  aquatw  vocetur  Canon  generalis.  Turn 


Chap.  I.  Of  Logarithms. 

(i.)  pro  h  fumatur  quantitas  ex  a  8c  numeris  quibufvis  ■  determinate  ut- 
cunque  compofita,  8c  hie  valor  numeri  fic  ad  libitum  fumptus  fubfti* 

tuatur  in  fraftione  nnde  ilia  per  a  8c  numeros  datos  exprimetur. 

(2.)  Fiat  quadibet  apquatio  inter  y  8c  0  cum  numeris  ad  libitum  fumendis  *, 
8c  ope  hujus  exterminetur  a  ex  Canone  generali,  unde  habetur  aequatio 
exprimens  relationem  inter  indeterminatos  (3.J  Hujus  sequationis 

inveniatur  (per  Regulam  Bentoulliavam )  Differentialis,  hujufque  Integra¬ 
lis  f  juxta  Methodos  notiflimas)  per  Seriem  infinitam  expreffa  dabit  fra- 

fiionis  jipY  Logarithmum  &  *,  8c  ex  invento  z  habebitur  (per  Lem .  1.) 

numeri  propofiti  a  +  1  Logarithmus  x  =  L  b  —  z.  Nam  ex  hypothefi, 
be  producitur  ex  Multiplicatione  Numerorum  quorum  maximus  eft  minor 
quam  a  ~ j^i  ^  &  ex  hypothefi  dantur  Logarithmi  omnium  numerorum. 
propofito  a  -f*  1  minorum,  ergo  8c  Logarithmus  Numeri  ex  omnibus  pro- 
du£ti  feu  b\  8c  proinde  (per  Lem .  2.)  ipfius  b  Logarithmus  datur. 

Exemphm  1.  Sumatur  fi  placet  b  —  a,  unde  z  —  l.  •  Hein  ( per 
art.  2.)  fiat  ad  libitum  y  =  per  hanc  exterminetur  a ,  8c  erit 

z~\.  CU3US  HifFerentialis  eft i  =  yy-L f  *  cujus  Integralis  per  Se- 


7  &e.  Unde  per  Lem~: 


See . 


riem  expreffa  dat  %  s=  —  2  x  y  +  ~ 

W  +  2  x  7+^!  + _ 

'  Exemphun  2.  Fiat  &  =  v/"4  +  2*,  nndc  z,  —  l. 
tiam  ad  libitum  j;  =  20  -f-  2 unde  s s=  Z.  —  y/yy—\ 4,  cujus  Differen- 


fumatur  e- 


tialis  eft 


4  4^j- T,  &  hujus  Integralis  eft  i  =  — 2x  —  Hh 

•A  *  i 


24 


2j|4  ■ 


&c.  Unde  Lemma,  1. 


26 


2$ 

f  —  &Cv. 


■j  i  \  I  .  2a  ,  24  . 

JT.-  I.  6.+  2  X  —  +  JJiT  4  ^  .  jy 

Exemphnn  3.  Fiat  b  —^/aa  +  2'*,  ut  in  precedent i,  fed  jam  affiima— 
tur  y2  =  2 aa~~\  4 act  -J-  1  •,  Si  per  has  duas  aequatlones  exterminentur  b  8c 

*  ex  Canone  generali,  erit  z~l  ^yJJ^v  cujus  Different  ialis  eft  *  =  2  jf  7 

_  .  I  1 

x  —  fp 1  *  &  hujus  Integralis  per  Seriem  expreffa  eft  %  =  —  —  ~ 

3  JS-i 

—  -  *,4  &c.  Unde  per  lew.  I. 


See, 


I 


Notaix> 


*  Ah.  Vol.  I 

p.  108. 


Of  Logarithms.  Part  I. 

'  j  Kotandum  vero  eft  quod  nunierus  2  Seriebus  Eaemp.  1  Sc  2.  praefixus 
multiplicari  fupponitur  in  fingulos  ferierum  terminos.  Similelque  Series 

CL  r  [  t  I 

deduci  poflunt  eodem  modo  ex  s  ==  l  — ^ — ,  atqui  turn  *  ==  I,  b  +  z,  ut 

conftat  ex  Lem.  t.  Fart.  2.  Ex  his  igitur  fatis  fuperque  conftat  Logarith- 
motechniam  jam  expofttam  effe  facillimam  Sc  maxime  genuina'm,  neo 
non  adeo  generalem,  ut  duobus  modis  innumer#  Series  inveniri  poffunt, 
Numeri  cujufvis  propofiti  Logarithmunv  exhibentes  :  Nam  innumeras 
fad  libitum)  affumere  licet '  a?quationes  relationem  inter  y  Sc  a  exprimen* 
tes,  quarum  unaqmeque  exhibet  novam  Seriem  Logarithmicam.  Summa 
tamen  adhibenda  eft  Cura,  ut  tales  aftiimantur,  qua*  efficient  ut  Serierum 
termini  quam  celerrime  convergant,  i.  e.  ut  Logarithms  quam  minimo 
Calculi  labore  inveniatur.  Ad  hoc  prseftandum,  perquam  apta  eft  Series 
#in  exemplo  poftremo  exhibita,  Sc  qua?  eadem  eft  cum  ilia  quam  exhibuit 
Celebevrimus  Hallei  us  *  in  eleganti  fua  Logarithmos  conftruendi  Methodo. 


logometria,  XXIX.  Agitur  in  hoc  Tra<ftatu  de  Me7ifuris  Ratiomm.  Ha?  Menfura? 

funt  quantitates  cujufcunque  generis,  quarum  magnitudines  magnitude 
itfrfcotes/  ^ibus  rationum  funt  analogs?.  In  dato  itaque  Syftemate,  rationis  ejufdem 
»o  338.  p.  5.  eadem  eft  menfura,  duplicate  dupla,  triplicate  tripla,  fubduplicata?  fub- 
dupla,  fefquiplicate  fefquialtera:  denique  quocunque  modo  per  compofttio* 
nem  vel  refolutionem  au&a?  vel  diminute  rationis,  fimiliter  au&a  eft  vel 
,  Jiminuta  menfura.  iEqualitatis  ratio  nullam  habet  magnitudinem,  quia 
nullam  addita  vel  detradta  mutationem  inducit  *  rationes  qua?  dicuntur 
majoris  Sc  minoris  inequalitatis  contrarias  habent  magnitudinum  fuatum 
affedtiones,  quoniam  in  compofitione  Sc  refolutione  contraria  femper  effi- 
ciunt :  itaque  ft  menfura  rationis  quam  habet  terminus  major  ad  minorem 
pofitiva  cenfeatur,  menfura  rationis  quam  habet  terminus  minor  ad  ma« 
jorem  erit  negativa,  menfura  vero  rationis  inter  equales  terminos  nullius 
erit  magnitudinis.  Porro  diverfa  menfurariim  oriuntur  Syflemata,  prout 
modis  diverfis  exponitur  analogia  ilia  determinata  Sc  immutabilis  qua?  eft 
inter  magnitudines  rationum.  Inde  vero'patet,  exhiberi  poffe  numero 
infinita  Syftemata,  minuendo  vel  augendo  .Syftematis  cujufvis  dati  men- 
furas  omnes  in  eadem  data  quacunque  proportione,  aut  etiam  pro  menfu- 
ris  adhibendo  quantitates  diverft  generis.  In  tanta  autem  varietate  con- 
fufionem  aliquam  oboriri  neceffe  eft,  ni  probe  conftiterit  ad  quodnam 
Syftema  referenda?  lint  menfura  lingula  de  quibus  contingat  fermonem 
inftitui.  rHuic  malo  remedium  optime  parari  poteft  ft  menfura  datae  ali- 
cujus  rationis,  qua?  commodiifima  videbitur,  pro  Modulo  habeatur  ad  quern 
conftanter  in  omni  Syftemate  menfura  reliquarum  rationum  exigantur. 
Id  enim  ft  fiat,  ftatim  ex  dato  illo  Modulo  determinabitur  Syftema  to- 
turn*,  nam  ex  menfuris  conftabit  qua?  Modulo  erunt  homogenea?,  quo?que 
eo  major es  habebunt  magnitudines  vel  minores  quo  major  ille  fuerit  vel 
minor,  ut  ita  menfurandarum  rationum'  invariata  magnitudinum  ferve- 
tur  analogia  inter  ipfas  menfuras.  Patebit  igitur  in  fequentibus  rationem 
quandam  dari,  dupli  inter  Sc  tripli  rationes  intermediam,  ad  rationem 
.  1  vero 


Chap.  I.  T>e  Menjura  Gtytionw  i 

vero  tripli  aliquanto’  propius .acdedentem,  qua?  propofito  noftro  non  imme- 
rito  apt iffima  judicet ur,  fiquidem  ipfa  rei.natura  hnjus  ufumfuadere  ac 
non  incertis  indiciis>  efflagitare:  quodammodo  videatur.  Hanc  ego,  ex 
officio  ejus  defumpto  nomine,  Modularem  Rationem  appellabo  *  quo  au¬ 
tem  patto  ipfa  fit  aceuratius  definienda,  oftendetur  inferius,  nunc  enim  . 
de  Logarithmis  pauca  funt  addenda. 

Logarithm!  funt  rationummenfura?  Numerales  :  folent  autem  in  Cano- 
ne  lie  difponi,  ut  fingulis  numeris  naturali  ordine  crefcentibus,  Sc  in  fe- 
rie  continua  pofttis  adferibatur  Logarithmus,  non  quklem  ip fius  numeri 
uti  vulgo  dicitur,  led  rationis  quam  habet  numerus  ad  Unitatem.  Exinde 
vero  rationis  per  quofeunque  terminos  defignata?  facilis  eft  inventio  Loga-  - 
rithmi.  Nam  cum  ratio  antec.edentis  ad  confequentem  fit  exceftus  rationis - 
antecedents  ad  Unitatem  fupra  rationem  confequentis  ad  Unitatem:  Lo¬ 
garithmus  ejus  fimiliter  erit  exceftus  Logaritlimi  rationis  quam  habet  an- 
tecedens  ad  Unitatem  fupra  Logarithituim  rationis  quam  confequens  ha»* 
bet  ad  Unitatem  *  hoc  eft,  ut  vulgar!  fermone  utamur,  exceftus  Loga-* 
rithmi  antecedentis  fupra  Logarithmum  confequentis  •,  neutiquam  enim  * 
difplicet  loquendi  modus  jam  a  multis  annis  receptus,  ft  redte  intelliga-- 
tur.  Exinde  porro  peregregium  enafeitur  compendium  ad  opferationes 
Arithmeticas.  Datis  enim  duobus.  quibufeunque  numeris  in  fe  multipli- 
candis,  ft  qusratur  numerus  ex  multiplicatione  produdus  ^  quoniam  ra- 
tiones  numerorum  datorum  ad  Unitatem,  conficiunt  fimul  additse  ratio¬ 
nem  produ&i  ad  Unitatem,  Sc  rationum  componendarum  menfura?  fimul 
additse  conficiunt  rationis  compofitae  menfuram  :  Logarithmus  produ&i i 
a?quabifur  Logarithmis  numerorum  datorum  fimul  fumptis.  Ad  eundem  > 
modum  ft  qua?ratur  numerus  ex  divifione  ortus  quoniam  ratio  diviforis  > 
ad  Unitatem  e  ratione  dividendi  ad  Unitatem  detra&a  relinquit  ratio¬ 
nem  quoti  ad  Unitatem  :  habebitur  quoti  Logarithmus  fubducendo  Loga¬ 
rithmum  diviforis  e  Logarithmo  dividendi.  Et  eodem  argumento,  ft 
qu^ratur  dati  cujufvis  numeri  quriLibet  poteftas  ^  quoniam  ratio  dati  nu¬ 
meri  ad  Unitatem  per  Indicem  poteftatis  multiplicata  rationem  efficit 
quam  habet  numeri  poteftas  ad  Unitatem,  Sc  menfura  prioris  rationis 
multiplicata  per  eundem  Indicem  efficit  pariter  menfuram  rationis  po- 
fterioris :  Logarithmus  poteftatis  aequabitur  Logarithmo  numeri  dati  per 
Indicem  poteftatis  multiplicato.  Et  fimiliter  Logarithmus  cujuflibet  ra- 
dicis  numeri  dati  aequabitur  Logarithmo  numeri  dati  per  Indicem  radicis  . 
divifo.  Igitur  ope  Canonis  peragetur  inventio  poteftatum  Sc  r  adieu  m  > 
per  multiplicationem  8c  divifionem,  multiplicatio  autem  Sc  divifio  per 
additionem  8c  fubductionem.  Geterum  de  hifee  vulgo  notis  Logarithmo-  - 
rum  uftbus  non  eft  mei  inftituti  fufius  differere  :  miffs  ergo  ambagibus^., 
ad  alia  nunc  me  confero,  Sc  rem  ipfam  protinus  aggredior. 

Propofitio  I.  Invenire  Menfuram  Rationis  cujufcunque  propofta. 

Proponatur  Ratio  inter  A  C  Sc  AB7  cu;ju£  Menfuram  oportet  invenire. 
Terminorum  differentia  BC  divifa  concipiatur  in  particulas  innumeras  ^ 

quam  minimas  P^,  atque  ratio  inter  ACScAB  in  totidem  rationes 

quanr  i 


i  tfo  iDe  Menfura  Rationis.  Parc 

quam  mlnitflas  inter  Aq  8c  A  P :  8c  fi  detur  magnitude*  rationis  inter 
A  ^  8c  A  P,  dividendo  dabitur  ratio  quam  habet  P^  ad  AP  \  atque  a- 
deo  dat^  ilia  magnitudo  rationis  inter  A<j$Jc  A  P,  per  datam  quantitatem 

^^exponi  poteft.  Manente  AP,  augeri  vel  minui  intelligatur  partku- 

la  in  proporfione  quavis*,  8c  in  eadem  proportione  augebitur  vel  mi- 
Plate}.  Fig.  3.  nuetur  magnitudo  rationis  inter  AQ  8c  AP :  capiatur  particula  dupla 
vel  tripla,  fubdupla  vel  fubtripla,  8c  evadet  ratio  duplicata  vel  triplica- 
ta  fubduplicata  vel  fubtriplicata  ♦,  etiamnum  igitur  exponetur  per  quan- 

Pf  .  .  '  '  " .  ’  ~  ^ 

A 


titatem  Sed  8c,  affumpta  determinata  quavis  quantitate  M,  expo- 

pj>  .  .  P 6) 

ni  poteft  per  M  x  ^[p  -  erlt  ergo  quantitas  M  x  menfura  rationis  in¬ 
ter  A  Q8c  A  P.  Ha?c  vero  menfura  diverfam  habebit  magnitudinem,  8c 
ad  Syftema  diver fum  accommodabitur,  pro  diverfa  magnitudine  quanti. 
tatis  affumpta  M ,  quae  adeo  vocetur  Sylt  matis  Modnlus .  Jam  qtiem- 
admodum  fumma  rationum  omnium  inter  A  ^  8c  ,  P  sequalis  eft  propo- 
fite  rationi,  quam  utique  habet  AC  ad  AB:  ita  fumma  menfurarum  om- 
pj> 

nium  M  x  p  (per  Methodos  fatis  not  as  invenienda )  aequalis  erit  ejufdem 

propofitae  rationis  menfura  qusefita*.  J£r.  I. 

Corol.  1.  Terminis  AP,  A<^  ita  ad  aequalitatem  accedentibus,  ut 

.  p<$ 

quam  minima  fit  eorundem  differentia  P^t:  erit  M  x  ~p  vel  M  * 
P§  r 

Ag^  2eclua^s  menfurac  rationis  inter  A^8c  AP  ad  Modulum  M, 

Corol.  2.  Unde  Modulus  ille  Af  eft  ad  menfuram  rationis  inter  terminos 
A  Q  8c  AP,  ut  terminorum  alteruter  AP  vel  A<j^  ad  terminorum  diffe¬ 
rent  iam  PQ. 

V  P<$> 

Corol.  3.  Data  ratione  inter  AC  8c  AB,  datur  fumma  omnium 

P0  h  -  ' 

fumma  omnium  M  x  eft  ut  M.  Itaque  menfura  datx  cujufcunque  ra- 

tionis  eft  ut  Modulus  Syftematis  ex  quo  defumitur. 

Corol.  4.  Modulus  ergo,  in  omni  menfurarum  Syftemate,  Temper  &qua- 

lis  fit  menfura  rationis  cujufdam  determinate  atque  immutabilis  :  Quam 

proinde  Rotionem  ModularetJi  vocabo. 

Scholium  1.  Problematis  folutio  per  Exemplum  illuftrabitur.  Sit  z 

quantitas  determinata  quevis  8c  permanens,  fit  vero  x  quantitas  indeter* 

minata  fluxuque  perpetuo  variabilis,  ejufque  fluxio  fit  x  3  8c  queratur 

menfura  rationis  inter  z  -I-  x  8c  z  —  Statuatur  hec  ratio  asqualis  ratio- 

ni  inter  y  8c  1,  exponatur  autem  numerus  y  per  AP,  fluxio  ejus  y  per 

1  per  AB  :  &  ex  Corollario  primo  colligetur  fluxionem  queiite 

<• 

menfura  rationis  inter  y  &  i  efie  M  x  Reponatur  jam  pro  y  valor 

ejus 
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I'1*  ^  ^  iy  ^ 

ejus  ~ _ ,  itemque  pro  )  valoris  fluxio  — Sc  fluxio  menfura  eva- 

Zf  -  JCi 


det  2  M  x 


£  X 


ZZ  —  X  X 


vel  2  M  x 


A? 


X  - 


—  five  2  M  in 
XX  z 


i  if!  f 

*  £3  »  Tj 


2.5 


©V.  Atque  adeo  menfura  ilia  fiet  2  M  in  ~  ,  -1 - —  -U  ©V  Un- 

de  patet  Corollarium  fequens. 

Corol.  Si  duarum  quantitatum  fumma  fit  2s  8c  differentia  fit  x^  8c  fu- 

matur  2  M~=:  A,  A~  =  B,  B~  =  C,  C~  =  Z),  ©*.  Menfura 

rationis  quam  habet  quantitas  major  ad  quantitatem  minorem,  erit  A- -h 
^  +  4.C  +  i.D  +  6fc,  ^  1 

Scholium  2.  Non  ablimili  computo  menfura  rationis  inter  1  -j-  v  8c  1 
erit  Min  v  —  ~  vz  -j-  i  z/s  —  ^  -j-  t  <y5  —  © Unde  fi  menfura  ilia  vo- 

cetur  772,  erit  =  z;  — •  -f  v  v  ~  vi  —  JJ,  z/4  4.  z/>,  &c,  ac  proinde 


in  m 


ini 


ll V  J 

M~M  =  v  v  —  vs  f  i}  ti*  —  -f  vJ,  fimiliterque  =  Vi  — *  d+  + 

i  vs,  &c.  quinetiam  =i;4-2  x;J,  ©c.  ac  denique  =  z/5,  ©c.  Ut 
igitur  vicillim,  ex  data  menfura  m,  inveniatur  ratio  quam  metitur  *,  ad» 

dendo  sequalia  a?qualibus  habebitur  ^  -)~  ^MM  ^  v  *  —  ^  +  “V 

—  44  vs,  &c.  atque  iterum 

-U  vs,  &c.  rurfumque  ~  +  +  6  M3  +  v  *  *  * - 4~ 


m  ,  m  m  mi  „  „  . 

+  imm+6ms  =  »**—*«♦.+. 

77/  m  ,  772?  1  ,  7724 


AT 


~  ,  -  77/  .  .  7723  772 4  ,  772  > 

w> &c-  at<lne  tandem  m+  jlH  +  gM?  +  2~^Mi  +  T^Ml=v 


YYY  Y 


©c.  id  eft 


772  .  mm 

"T 


.  7723  772 4  7725  .  r, 

+  6iWi+3pl4  +  1^705  +  ^ 


M  -r  2MM 

in 

Itaque  ratio  qu^fita  inter  i  +  v  &  i,  eft  ea  quam  habet  i  + 

772  7 72  ,  7723  77/4  ,7725  r 

2  MM  +  Oil  +  +  I^Ms  +  ad  1.  Ponatur  m  -  M,  five 

=  i  •,  &  exinde  ratio  Modularis  erit  ea  quam  habet  i  +  t  +  t  +  ■§■' 
4“  rr  +  tt-  +  &c.  ad  1. 

Eodem  modo,  fi  detur  ratio  inter  i  &  i  —  v,  menfura  hujus  rationis 
erit  M  in  v  -j-f  v*  +  t  HH  t  v*  +  t  &c*  Et  viciffim  fi  detur  ratio- 

_  .  .  .  ,  772  ,  772  7»  7723 

ms  menfura  m,  ratio  erit  ea  quam  habet  i  ad  i  —  -f-  T~NfM —  6Mi 

+  —  T^Ml  +  &c'  Ponatur  m~M>  five  -^  =  1  i  Sc  exinde 


X 


Ratio 
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Ratio  Modularis  erit  ea  quarn  habet  i  ad  i  — 4-4*-?“  4+-V —  T4r 
Ex  hifce  vero  patet  Corollarium  fequens. 

Corol Expofito  termino  R ,  fi  fumatur  4  R  nz  A,  A  —  B  ,  f  B=C 
4-  C  =  D,  4  D  —  E,  &c.  in  infinitum  y  8c  capiatur  5  =  R  5  -|I 

C  D  :  Ratio  Modularis  erit  ea  qua?  eft  inter  term-inum  mi- 

norem  expofitum  R  8c  majorem  mventum  S.  Yel  expofito  termino  S  fi 
fumatur  \S-A,  \  A~B,  \  B-C^  4  C  =  D,  ±D  =  E,&C.  in  infini¬ 
tum  *,  &  capiatur  R  =  5  —  A B -C-\- D  —  E-\-&c:  Ratio  Modu¬ 
laris  erit  ea  quae  eft  inter  terminum  majorem  expofitum  S  8c  minorem  in- 
ventumR.  Porro  eadem  ratio  eft  inter  2,718281828459  &c.  8c  1,  vel 
inter  1  8c  0,367879441171  &c . 

Scholium  3.  Si  forte  termini  minores  defiderentur,  qui  eandem  proximo 
Rationem  Modularem  ita  exhibeant,  ut  nulli  ipfis  non  majores  propius ; 
inftituenda  erit  operatio  ad  modum  fequentem.  Dividatur  terminus  ma¬ 
jor  2,71828  8cc,  per  minorem  i,  vel  etiam  major  1  per  minorem  0,367879 
8cc.  8c  rurfus  minor  per  numerum  qui  reliquus  eft,  8c  hie  rurfus  per  ulti- 
mum  refiduum,  atque  ita  porro  pergatur :  8c  prodibunt  quotientes  212 


Rationes 

vera  Majores . 

Rationes 

vera  Minores . 

1 

0x2 

0 

1 

2 

1 

2 

0 

3 

1x2 

2 

1  X  I 

8 

3 

6 

2 

II 

4x1 

8 

3xi 

28 

1 a 

4 

87 

82  X  X 

19 

7  *  4 

106 

39 

87 

32 

193 

71  X  6 

106 

39  X  I 

1264 

465 

1158 

426 

*457 

536  x  X 

1264 

465  x  I 

2I76-8 

8008 

V 

*477 

536 

23225 

8544  X  1 

2721 

IOOI  x  8 

27946 

9745 

23225 

8544 

49171 

18089  x IQ- 

27946 

9745  X  I 

8cc. 

8c  c. 

8cc. 

i,  1,4, 1, 1,6, 1, 1, 8, 1, 1, 10, 1, 1, 12, 1, 1,14, 1, 1,16, 1,  i,  8cc.  His-inven— 
is,  perncienda  funt  bins  rationum  columns,  quarum  altera  terminos 
contmet  rationem  habentes  vera  majorem,  altera  terminos  quorum  ratio 
ef  ve^  .m:»or>  ineundo  Gomputationem  a  rationibus  1  ad  o,  o  ad  i>; 
qus  remotiiiims  funt  a  vera  y  hide  autem  exorfam  deducendo  ad  rationes 
re  aquas,  qus  continue  ad  veram  propius  accedunt.  Multiplicentur  itaque 
termini  x  8c  o.per  quotientem  primum  2,  8c  feribantur  fadti  2  8c  o  infra 

termi- 

* 


) 
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terminos  o  8c  I  $  8c  addendo  prodibit  ratio  2  +  a. ad  o  -f-  I,  five  2  ad  t, 
Hujus  termini  multiplicentur  per  quotientem  fecundnm  i,  fa&ique  2  8c 

I  addantur  terminis  1  8c  o  ^  8c  habebitur  ratio  2  +  1  ad  1  o,  five  3  ad 
1.  Hujus  termini  multiplicentur  per  quotientem  tertium  2,  faclique  6 
8c  2  addantur  terminis  pr^cedentibus  2  8c  i^  8c  habebitur  ratio  8  ad  3. 
Hujus  termini  multiplicentur  per  quotientem  quartum  ir  faclique  8  8c  $ 
addantur  terminis  prsecedentibus  3  8c  1  *  Sc  habebitur  ratio  1 1  ad  4.  Hu* 
jus  termini  multiplicentur  per  quotientem  quintum  1,  fa&ique  11  8c  4 
addantur  pra?cedentibus  8  8c  3^  8c  habebitur  ratio  19  ad  7.  Hujus  termi¬ 
ni  rurfus  multiplicentur  per  quotientem  fextum  4,  fadtique  76  &  28  ad¬ 
dantur  pr<ecedentibus  1 1  8c  4,  ad  inveniendam  rationem  87  ad  32  ^  8c  fie 
porro  pergendum  quoufque  libuerit,  tranfitu  alternis  fadlo  in  alteram  co¬ 
lumn  am.  Hilce  peradtis,  habebuntur  rationes  vera  majores  3  ad  t,  ii 
ad  4,  87  ad  32,  193  ad  71,  1457  ad  536,  23225  ad  8544,  49*7 1  ad  18089, 
8cc.  Vera  autem  minores  erunt  2  ad  1,  8  ad  3,  19  ad  7,  106  ad  39, 
1264  ad  465,  2721  ad  1001,  25.946^  9545,  &c.  Atque  hx  quidem  funt 
praecipus  Sc  primariae  rationes,  quibus  ad  rationem  propofttam  continue 
appropinquatur. 

Quod  fi  exquiratur  integra  feries  rationum  omnium  vera  majorum  qua? 
ita  dari  poflint,  ut  nulla  minoribus  terminis  defignata  ratio  vera  major  ad 
veram  propius  accedat  ^  8c  fimiliter  feries  integra  rationum  omnium  vera 
minorem  qua?  ita  dari  poifint,  ut  nulla  minoribus  terminis.  defignata  ra¬ 
tio  vera  minor  ad  veram  propius  accedat,  inter  primarias  illas  modo  in- 
ventas  inferends  funt  aliae  fecundari^  rationes.  Hs  vero  locum  habent 
ubi  quotiens  unitatem  fuperat.  Inveniuntur  autem  mutata  multiplica- 
tione,  qua?  fupra  per  quotientem  fa<fta  eft,  in  continuam  additionem  ter- 
minorum1  tot  vicibus  quot  funt  unitates  in  quotiente.  Sic  quia  quotiens 
primus  erat  2,  termini  1  8c  o  bis  addendi  funt  terminis  o  8c  1  *  8c  fumma* 
dabunt  rationes  1  ad  1,  2  ad  1.  Hi  ultimr  termini  2  8c  1,  quia  quotiens 
fecundus  erat  1,  femel  addendi  funt  terminis  1  8c  o  8c  fumms  dabunt 
rationem  3  ad  1.  Hi  termini  3  8c  1,  quia  quotiens  tertius  erat  2,  -bis  ad¬ 
dendi  funt  terminis  2  8c  1  •,  8c  fumrme  dabunt  rationes  5  2,  8  ad  3. 

Hi  ultimi  termini  8  &  3,  quia  quotiens  quartus  erat  t,  femel  addendi 
funt  terminis  3  8c  1  $  8c  fumime  dabunt  rationem.  11  ad  4.  Hi  termini 

I I  &  4,  quia  quotiens  quintus  erat  1,  femel  addendi  funt  terminis  8  &  3  i 
8c  fumma?  dabunt  rationem  19  ad  7.  Hi  denique  termini  19  &  7,  quia 
quotiens  fextus  erat  4,  quater  addendi  funt  terminis  11  8c  4*  &  fummae 
dabunt  rationes  30  ad  11,  49  ad  18,  68  ad  25,  87  ad  32.  Et  fie  porro 
procedere  licebit  quoufque  commodum  videbitur.  Ifta  tandem  operatione 
perafta,  feries  integra  rationum  omnium  vera  majorum,  erit  1  ad  o,  3  ad 
1,  11  ad  4,  30  ad  11,  49  ad  18,  68  ad  25,  87  ad  32,  &c .  fimiliterque 
feries  integra  rationum  omnium  vera  minorum,  erit  o  ad  1,  1  ad  1,  2  au  i9 
5  ad  2,  8  ad  3,  19  ad  7,  &c. 
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Rationes  Vera  Majores. 

1  0X2 

2  I 


3  1X2 

S  _ 3 

^11  *  4X1 

|  1 9 _ _ _ 7 

!  30  11 

c* 19  7 

,  49  18 

19 _ 7 

68  25 

'^9.  1 

87  32x1 

See,  See. 

Harum  approximationum  utilitas  ad  alia  multa  fefe  diffundit :  qua* 
propter  earum  inventionem  aliquanto  prolixius  expofitam  dedi,  per  Me* 
thodum  qu£  mihi  fimplieiffima  Sc  facillima  videtur.  Idem  argumentum 
paulo  aliter  pertra&arunt  Yiri  celeberrimi  JFalliJius  8c  Hngenius . 

Propofitio  II.  Logarithmorum  Canonem  Briggianum  conjlruere. 
Numerorum  Compofitorum  Logarithm!  derivantur  ex  Logarithmis 
Primorum  componentium,  per  additionem  folam  •,  horum  autem  invefti- 
gatio  phiribus  modis  inftitui  poteft :  Exemplum  unicum  appono. 

.  ^er  Corollarium  quintum  Propofitionis  fuperioris,  feribendo  1  pro  My 
mveniantur  Logarithm!  rationum  inter  126  Sc  125,  227,  Sc  224,  2401  8c 
2400,^4375  8c  4374  b  clu^  vocentur  refpective  p,  g,  /•,  s :  8c  Logarithmus 
denarii  feu  rationis  decupli  erit  239  p -|- 90 g  —  63 r  +  1035,  live 

2,302585092994  &c.  Itaque  cum  Logarithmus  JBriggimus  denarii  fit  1  j 
iiat  (per  Corol .  3.  Prop.  1.)  ut  denarii  Logarithmus  modo  inventus 
2,302^85092994  &c.  ad  Modulum  fuum  i?  ita  denarii  Logarithmus  . 
Bnggicimis  1,  ad Modulum Briggianum,  qui  adeo  erit  0,434294481903  :  &c. 
Ponatur  ergo  demceps  ifte  valor  pro My  8c  erunt  M*  + 

v?  **7  p 6*  q  —  M  x  1T4  p  4-  43  q  _  3c  r  -f~  49  .<  Logarithm! 

ttriggiam  numerorum  7,5,  3.  Logarithmus  numeri  2  habetur,  fubdu- 
cendo  Logarithmum  numeri  5  a  Logarithmo  numeri  10.  Atqua  ita  dan-,  - 

tur  Sc  Modulus  Briggiamis  Sc  Logarithmi  Primorum  omnium  qui  funL 
minores  denario.  >  ■  ' 

.  Logarithmi  numerorum  fequentium  Primorum  it,  13,  17,  19,  23 ,  &c. 
uta  computari  poflunt.  Quasratur  turn  fa£tus  a  numeris  Primo  propofito 
utf.mque  proxime  adjacentibus,  turn  Primi  ipfius  quadratum,  quod  fern- 
per  mutate  faaum  lllud  fuperabit,  Logarithmo  rationis  quadrati  ad  fa¬ 
ctum 
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19 
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aum  per  Corel  5.  Prop.  1.  inveniendo)  addatur  ipfius  facti  Logarithmus, 
qui  Temper  componetur  ex  datis  Logarithmis  Primorum  qui  propofito  Pri- 
jno  flint  minores;  8c  femifumma  erit  Logarithmus  Primi  qu*fitus. 

Corol.  Canonis  Briggiani  Modulus  eft  0,454294481903  &c  •"  Hujus  ve-- 
ro  Reciprocals  eft  2,502585092994  &c. 

Scholium.  Ad  hunc  itaque  modum  perfici  poflet  Loganthmorum  Tabu¬ 
la  ampliffima,  qualis  edita  eft  a  Briggio  vel  J  lxcco.  Inventioni  autemNu- 
merorum  &  Logarithmorum  fibi  invicem  congruentium,  qui  intermedu 
funt  8c  ultra  Tabula  limites  excurrunt,  abunde  fufficiet  terminus  primus 
Seriei  qua  in  Corollario  quintoPropofitionis  precedents  exhibetur. 

Si  dato  Numero  intermedio  qusratur  ejus  Logarithmus  •,  pone  a  8c  e 
pro  Numero  intermedio  propofito  atque  huic  proximo  tabulari,  ita  ut  a 
defignet  majorem,  e  minorem^  fit  eorum  fumma  a,  differentia  x-,  pone  x 
pro  Logarithmo  rationis  quam  habet  a  ad  e,  hoc  eft,  pro  exceffu  Loganth- 

mi  Numeri  a  fupra  Logarithmum  Numeri  e :  8c  erit  k  =  2  M  —  quam-  - 


proxime;  .  „  . 

Si  qusratur  Numerus  qui  congruit  Logarithmo  intermedio  *  quomam 

lEl  -  Vel  erit  *  =  md— .  «  vel  * 

—  23  —  X  26-f-X 


eft  r  = 


z 


quamproxime. 


M- rf-i 


Propofitio  III.  SyftemtU  cujufvis  Logometrici  conjlruttionem  exponere 
per  Canonem  Logarithmorum . 

Cal  i.  Si  detur,  e  Syftemate  propofito,  menfura  rationis  alicujus  de-  - 
terminate :  rationis  cujufvis  oblate  menfura,  erit  ad  menfuram  1  an\  a 
tam  determinate  rationis,  ut  oblatse  rationis  Logarithmus,  ad  ogari 

mum  rationis  ( jufdem  determinate. 

Caf.  2.  Si  non  detur,  e  Syftemate  propofito,  menfura  rationis  alicujus 

determinate:  inveniendus  erit  Modulus  propofiti  Syftematis,  per  Coro - 
larium  fecundum  Propofitionis  prims.  Et  menfura  cujufvis  oblate  ratio¬ 
nis,  erit  ad  Modulum  inventum,  ut  oblate  rationis  Logarithmus,.  act  -a- 
'nonis  Modulum. 

Cafus  hujus  ultimi  habentur  Exempla  in  fequentibus. 


Propolitio  IV.  Spatiuvi  quodvis  Hyp  erb  oil  cum.  quadrare  pet  Canonem  Lo 

Sit  Hyperbola  quaevis  ERSFce ntro  A,  Afymptotia  ABC,  A  v,ac 
:ripta  $  Sc  quaeratur  area  BEFC  quam  claudunt  reds  B  >  >  ^  -» 

3ton  AD  parallel*.  Compleatur  parallelogrammum 
unc.  Modulum  inveniatur  (per  Propofitionem  tertiam)  men  ura 
liter  A  CSc  AB  vel  inter  B  E  Sc  CF :  Dico  menfuram  inventam  aqualem 
3re  magnitudini  are*  qusfits  BEFC.  Nam  divifa  concipiatur  mji 
e*  bafis  BC  in  particulas  innumeras  quam  mimmas  P^,  ea  lege,  uti 
lique  detur  ratio  ilia  qu*  eft  inter  AQ8c  AP  Sc  dueautur  Aymp 
4D  parallel*  PR,  £&  Quoniam  itaque  diAg_  ut  AL  erit  divif  ^ 


F  g'  4?  • 
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p  0  lit  A P,  hoc  eft,  ut  PR  reciproce.  Unde  data  eft  area  PRSjg,  quse 
proinde  poteft  haberi  pro  menfura  rationis  dats  quag  eft  inter  A^Sc  AP. 
Hujusautem  men furs  Modulus  erit  parallelogrammum  ABED ,  per  Co¬ 
ro/.  2.  Prop .  t.  Nam  fi  compleatur  squale  parallelogrammum  APRTh 
ftatim  intelligetur,  ita  illud  fe  habere  ad  aream  PRS ut  fe  habet  AP 
ad  PgE  Similes  ergo  fummas  arearum  atque  rationum  utrinque  colligen- 
do  ^  area  tota  BEFC erit  menfura  rationis  totius  qus  eft  inter  ACScAB, 
vel  inter  BE  8c  CF,  ad  eundem  Modulum  ABED . 

Aliter.  Sit  rurfus  Hyperbola  qusvis  AP,  centro  C  atque  Afymptoto 
CB  defer  ipta  *,  8c  qusratur  area  Sector  is  cujuflibet  CAP,  femidiametris 
CA ,  CP  curvsqtie  AP  interjedti.  Produdta  femidiametro  utravis  CA ^ 
ultra  verticem  A,  ducatur  illius  conjugata  CR-,  8c  ad  ipfas  Cj^,  CR  ordi- 
natim  .^pplicentur  a  pundto  P  r efts  P<^,  PR,  qus  Afymptoto  CB  occur- 
rant  in  Z  8c  I,  deinde  agatur  AB  quas  Hyperbolam  tangat  in  A,  Afymp- 
toton  fecet  in  B ,  redtamque  CP  in  Dh  8c  Triangulo  ABC  exiftente  Modu¬ 
lo,  area  quanta  fedtoris  CAP  erit  menfura  rationis  inter  QZ  4-  k?  & 

AB ,  five  rationis  inter  AB  8c  QZ —  QP,  five  fubduplicats  rationis  in¬ 
ter  6FZ  -j-  QP  Sc  QZ  —  QP,  five  fubduplicats  rationis  inter  AB  ~\-A  D 
Sc  AB  —  AD*,  vel  erit  menfura  rationis  inter  RP-\-RX  8c  CA,  vel 
rationis  inter  CA  8c  RP — RX,  vel  fubduplicats  rationis  inter  RP  Jr 
RX 8c  RP  —  RX.  Nam  fi  ducantur  redtae  AE,  PF  qus  fecent  Afympto- 
ton  CB  in  E  Sc  F,  alterique  Afymptoto  parallels  lint :  squales  erunt  hs 
omnes  rationes  rationi  quam  habet  AE  ad  PF,  vel  CF  ad  CE ;  erit  8c 
fedor  CAP  ares  EAPF  irqualis,  fimiliterque  triangulum  ABC  duplica¬ 
te  triangulo  ^  PC,  five  parallelogrammo  Afymptotis  8c  Hyperbola  in¬ 
fer  ipto  squabitur.  Quare  patet  propofitum  ex  fupra  demonftratis. 

Data  vero  per  modum  pnorem  area  BEFC,  vel  per  modum  pofterio- 
rem  area  CAP •  dabitur  alia  qusvis  area  Hyperbolica  ad  arcum  E  F,  vel 
ad  arcum  AP  terminata :  quippe  qus  femper  eft  ares  modo  invi  nts  Sc  a- 
ares  alicujus  redtilines  vel  fumma  vel  differentia.  <%.  E.  L 

Scholium.  Hinc  facilem  habent  folutionem  Problemata  omnia,  quscun- 
que  pendent  ab  Hyperbols  quadratura.  Exemplum  fatis  luculentum  prs- 
bebit  defeenfus  gravium  in  Mediis,  quorum  refiftentia  eft  in  duplicata 
ratione  velocitatis  corporis  moti.  SitV  velocitas  maxima  quam  corpus 
in  hujufmodi  Medio,  infinite  defeendendo,  poteft  acquirere^  T  dimidium 
temporis  quo  corpus  idem  in  eodem  Medio,  vi  fola  ponderis  fui  relativi? 
abfque  refiftentia  cadendo  velocitatem  illam  acquiret  ^  S  fpatium  hocce 
cafu  deferiptum  ^  R  pondus  relativum  corporis  in  Medio  refiftente  :  Sc 
qusratur  fpatium  s  quod  corpus  defeendens,  tempore  quovis  1 9  deferibet 
in  Medio  refiftente  ^  8c  refiftentia  r  quam  patitur  in  fine  illius  temporis  \ 
8c  velocitas  v  ex  ifto  defeenfu  acquifita. 

Centro  D,  vert  ice  A  deferibatur  Hyperbola  squilatera  AT,  cujus  una 
Aiymptotorum  eft  DC  8c  ad  verticem  tangens  AC  femiaxi  AD  squalis. 
Cap latur  area  D  A T  ad  dimidium  trianguli  D  AC  ut  t  ad  T,  fecetque 
D  T  tangentem  AC  in  P:  Sc  erit  v  ad  V  ut  AP  ad  AC.  Sit  AK  ipfis 

AC,  AP  tertia  proportionalis  ;  Sc  erit  r  ad  R  ut  AK  ad  AC*  Ad  tan¬ 

gentem 
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gentem  A  C  erigantur  normales  CZ,  KN, A  B  ■,  centfoque  C  Sc  Afy mp- 
totis  CA,  CZ  defcnbatur  Hyperbola  qutevis  BN:  Sc  frit  s  ad  S  ut  area 
ABNK  ad  reftangulum  CKN.  Patent  hxc  omnia  per  Pfcopofitiones  odta- 
vam  &  nonatn  Libri  fecundi  Philolophiaj  Newtoniana, 

Eft  itaque  t  ad  T  ut  area  Hyperbolica  DA  /  ad  dimidium  triananli 
FAC,  hoc  eft,  ut  dimidiata  menfura  rationis  inter  AC  +  AP  Sc  A C- 
AP ad  illius  menfura  dimidiatum  Modulum.  Ergo'fi  redta  qurevisEF 
producatur  ad  f,  ita  ut  t  lit  menfura  rationis  inter  Ef  8c  EF  ad  Modu- 
lum  T,  &  bifecetur  Ff  in  G:  erit  GF  ad  GE  ut  APad.  AC,  hoc  eft,  ut 
v  ad  V.  Sumantur  GE,  GF,  GH  continue  proportionales:  &  erit  GH 
ad  G  E  ut  A  Kadi  AC,  hoc  eft,  ut  r  ad  R.  Erit  infuper  EG  ad  EH  ut 
CA  ad  CK  j  unde  cum  lit  s  ad  S  ut  area  ABNK  ad  redtangnlum  CKN, 
hoc  eft,  ut  menfura  rationis  inter  CA  Sc  CK  vel  inter  EG  Sc  EH  ad 
menfura  Modulum  :  erit  s  menfura  rationis  inter  EG  Sc  EH  ad  Modu- 
lum  S,  atque  inde  dabitur. 

Ex  hifce  porro  facillime  fe  prodit,.  per  unicam  quamvis  Hyperbolam, 
conftrudio  non  inconcinna  quam  &  adfcribere  vifum  eft  ob  dignitatem 
Problematis.  In  reda  quavis  G  E  fomatur  utcunque  punctum  F  inter  E 
Sc  G,  Sc  ab  altera  parte  capiatur  Gf  ipfi  GF  tequalis,  Sc  lint  GE,  GF, 
G  H  continue  proportionales.  Deinde  per  panda  E,  F,  H,  G,f  ducantur 
libi  invicem  parallels  reds  ER,  FL,  HM,  G&,fl,  quas  fecet  Hyper¬ 
bola  quarnis  LM  &l  centro  E,  Afymptotis  ER,  EG  defcnpta,  &  com- 
pleatur  parallelogrammum  EGgR.  Jam  ft  fit  t  ad  T  ut  area  Hyperbo¬ 
lica  LFfl ad  parallelogrammum  E§:  erit  s  ad  S  ut  area  MHG <f>  ad 
££_■,  v  ad  V  ut  GF  ad  GE-,  r  ad  R  ut  GHadGE. 

Libet  &  cafum  alterum  adjicere  ubi  corpus  afcerulit :  ne  forte  analogia 
ilia,  qus  inter  utrumque  fervari  debet,  in  allata  conftrudione  quodammo- 
do  perire  videatur.  Ergo  eadem  atque  priiis.  denotantibus  V,  R,  T,  5,  po- 
nantur  v  8c  r  pro  velocitate  8c  rehftentia  fub  afcenfus  initio,  s  pro  fpatio 
quod  corpus  afcendendo  defcribere  poffit  antequam  tota  velocitas  amitta- 
tur,  t  pro  tempore  hujus  afcenfus.  Ad  EG  erigatur  perpendiculars  GO 
ipfi  FGaequalis,  8c  fumendo  punda  F, /,  ad  eafdem  diftantias  hinc  inde 
a  pundo  G,  jungantur  0  F,  Of  quibus  occurrat  in  T  Sc  t  circuli  arcus 
TGt  centro  0  defcriptus,  8c  lint  Gh,  GfGE  continue  proportionales, 
&  ducatur  ipfi  E  R  parallela  h  m  Hyperbolae  occurrens  in  m,  Deinde  fi  t 
fit  menfura  anguli  FOf  ad  Modulum  T,  hoc  eft,  fi  t  fit  ad  T  ut  arcus 
1  Gt  ad  radium  OG :  erit  s  menfura  rationis  inter  Eh  8c  EG  ad  Modu~ 
lum  S,  vel  erit  s  ad  5  ut  area  Hyperbolica  m  hG ^  ad  8c  v  erit  ai 

V  ut  Gf  ad  GE  *  atque  r  ad  R  ut  Gh  ad  GE * 

Propofitio  V.  Logifticam  defcribere  per  Canonem  Logarlthmorum . 

Si  ad  Logiftica?  B&EDG  Afy  in  ptoton  A  PCF  ordinatim  applicentur 
bins  quaevis^  reds  AB,  FG  intercludentes  Afymptoti  portionem  quam¬ 
vis  AF :  erit  ilia  portio  menfura  rationis  quam  ad  invicem  habent  ordi¬ 
nate  *,  hasc  utique  eft  natura  Curve  notiifma.  Integrum  ergo  8c  per- 
fedum  Syftema  Logometricum  per  hanc  Liueam  exhibetur  ;  id  quod 

etiam  * 
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etiam  de  Hyperbola  dici  poteft  per  Proportion em  prscedentem,  de  Spi- 
rali  iEquiangula  per  fubfequentem  *,  nam  omitto  complures  alias  Figu- 
ras,  qus  8c  ipfs  dudum  funt  in  Geometriam  recepts.  Itaque  ft  detur  A- 
fymptoti  pofitio  Sc  fimul  duo  punda  per  qus  Curva  tranfire  debet,  dabun- 
tur  punda  reliqua  per  cafum  priorem  Propoiitionis  tertis.  Quod  fi  data 
pofitione  Afymptoti,  detur  infuper  Syfteinatis  Modulus  atque  unicum 
pundum  per  quod  ducenda  erit  Curva  •,  invenientur  punda  reliqua  per 
Cafum  pofteriorem  Propoiitionis  ejufdem.  Ifte  vero  Modulus  quo  pado 
definiendus  fit,  8c  qualem  habeat  magnitudinem,  jam  oportet  exponere. 

Ducatur  reda  BC  qus  Curvam  tangat  in  B  8c  Afymptoton  fecet  in  C. 
Dico  primo,  magnitudinem  fubtangentis  A  C  eandem  permanere  ubi- 
cunque  fumatur  pundum  B.  Intelligatur  enim  Ordinata  vicinilfima 
Ordinate  ARB ,  redla  vero  QR  parallela  Afymptoto  AC,  a c  detur  Or- 
^  dinatarum  intervallum  illud  quam  minimum  A  P.  Ob  datam  igitur  li- 
neolam  AP,  dabitur  ratio  quam  habet  AB  ad  PQ,  8c  divifim  ratio  quam 
habet  AB  ad  RB,  atque  adeo  ('proPter  fimilia  triangula  B  AC BR 
:ratio  quam  habet  AC  ad  P^five  AP,  atque  inde  magnitudo  ipfius  AC. 

Dico  fecundo,  determinatam  hanc  8c  immutabilem  fubtangentem  AC, 
eife  Modulum  ad  quern  exigends  funt  menfurs  illse  intercepts  AF.  Pa- 
tet  hoc  per  Corollarium  fecundum  Propofltionis  prims:  nam  dum  termi¬ 
ni  AB  8c  P<Qad  squalitatem  proximo  accedunt,  erit  AC  ad  AP,  qus  me- 
titur  rationem  inter  AB  8c  ut  terminus  AB  ad  terminorum  diffe- 
rentiam  BR.  Unde  data  fubtangente,  facilis  eft  defcriptio  Curvs  8c  fo- 
lutio  Problematum  omnium  qus  exhinc  pendent. 

Si  Curva  jam  defcripta  habeatur,  fubtangentis  magnitudo  lie  determi- 
nabitur.  Producatur  Ordinata  qusvis  CD  ad  E,  ita  ut  CE  ad  CD  ratio- 
liem  habeat  Modu-larem,  per  Corollarium  fextum  Propoiitionis  prims 
definitam  ^  8c  reda  EB  qus  a  pundo  E  parallela  ducitur  Afymptoto,  qus- 
que  Curvs  occurrit  in  pundo  B,  squalis  erit  fubtangenti  qusfits. 

Corol.  i.  Area  ABIH ,  qus  inter  Curvam  BDI  8c  Afymptoton  ejus 
ACH  infinite  verfus  HI  extenditur,  8c  ad  alteram  partem  ab  Ordinata 
AB  terminatin',  squalis  eft  parallelogrammo  ABEC  ab  Ordinata  eadem 
AB  8c  fubtangente  AC  comprehenfo.  Componuntur  enim  area  8c  paral- 
lelogrammum  ex  elementis  qus  funt  ut  AP x  AB  8c  AC  *  RB,  qusque 
adeo  squantur  propter  analogiam  inter  AP  8c  RB,  AC 8c  A B. 

Corol.  2.  Atque  hinc,  ob  datam  fubtangentis  magnitudinem,  area  ilia 
indefinita  erit  ut  Ordinata  ad  quam  terminatur. 

Scholium .  Hujus  Propoiitionis  ufus  per  Exemplum  declarabitur.  Propo-. 
natur  ad  quamlibet  altitudinem  a  fuperficie  telluris,  invenire  deniitatem 
Atmofphsrs.  Sit  AB  telluris  fuperficies,  8c  abinde  furium  producatur 
perpendicularis  AH,  atque  ad  hujus  punda  fingula  duds  concipiantur 
Ordinats  FG,  qus  fint  ut  Aeris  deniitates  in  locis  F  $  8c  Ordinatarum 
termini  omnes  G  in  Linea  Logiftica  BDG I  iiti  erunt.  Patet  hoc  per 
Corollarium^  fecundum  hujus  Propoiitionis.  Nam  area  indefinita  FGIH 
eft  ut  quantitas  feu  pondus  Atmofphsrs  fupra  locum  F ,  8c  pondus  illud 

eft 
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eft  vis  qua?  comprimit  Aerem  in  hoc  loco,  ifthac  vero  vis  futi  docet  Ex* 
perientia  multiplex)  eft  ut  Aeris  comprelli  denfitas  FG. 

Itaque  fi  quotlibet  altitudines  fumantur  in  Arithmetica  progrelFione  : 
denfitates  Aeris  in  his  altitudinibus  erunt  in  progrellione  Geometrica  •,  8c 
differentia  binarum  quarumvis  altitudinum,  erit  menfura  rationis  mre 
eft  inter  denfitates  Aeris  in  iftis  altitudinibiis. 

Ceffante  vi  gravitatis,  ita  jam  per  vim  aliquam  extraneam  intelliga- 
t-ui  Aeris  fadta  compreflio,  ut  eandem  habeat  ubique  denfitatem  quam  ad 
terra?  fuper fir iem  •,  &  quantitas  ejus,  qua?  modo  erat  expofita  per  aream 
indefiiutam  HABI,  nunc  per  a?quale  re&angulum  A  BBC  exhibebitur. 
Atmofpha?ra?  hujus  homogenes  altitudo  F  C,  eft  ad  altitudinem  Hydrar- 
-gyri  in  tubo  Torricelli i,  ut  gravitas  Hydrargyri  ad  gravitatem  Aeris  • 
atque  inde  datur.  Huic  autem  data  altitudini  a?quatur  (per  Corol.  i.j 
Tubtangens  Curvae  BDGf  atque  adeo  Modulus  Syfternatis  menfurarum 
omnium  AT.  Eft  ergo  Logarithmus  rationis  inter  denfitates  Aeris  in 
binis  quibufvis  altitudinibiis,  ad  Modulum  Canonis,  ut  altitudinum  ea- 
rundem  differentia,  ad  Atmofphsrs  pra?di6fte  homogenes  altitudinem  if- 
lamdatam  AC. 

Hsc  ita  fe  habent  ex  Hypothefi,  quod  vis  gravitatis  eadem  fit  ad  om- 
nes  altitudines.  Csterum  ex  Philofophia  Newtoniana  conftat  earn  dimi- 
nui?  in  receffu  a  centro  telluris,  in  duplicata  ratione  diftantis  :  conclu- 
fio  itaque  paulo  aliter  fe  habebit.  Sit  S  centrum  telluris,  8c  A  B  fuper- 
ficics  ejufdem  ^  fumatur  ipfis  SF ,  SA  tertia  proportionalis  Sf9  erigatur 
ordinata  fg  qua?  fit  ut  Aeris  denfitas  in  F :  8c  Curva  Bgn  quam  punttum  Fg. 
g  perpetuo  tangit,  erit  eadem  atque  prius  Logiftica,  fed  inverfo  fitu.  Au- 
geatur  enim  altitudo  AF  particula  quam  minima  FAT,  capiatur  S?n  ad 

5  A  ut  S  A  ad  S  AT,  ducatur  Ordinata  m  n  qua?  fit  ut  Aeris  denfitas  in  Af  * 

6  erit  Sm  ad  Sf  ut  SF  ad  S  M,  8c  divifirnfm  ad  FM  ut  Sf  ad  SAT,  five 

Sfzd  S hoc  eft,  ut  SAq  ad  SFq.  Unde  f  ??t  eft  ut  S F q  inverfe  8c 

B  Af  direde,  id  eft?  ut  gravitatio  8c  moles  Aeris  inter  F  8c  Af  conjun- 
dtim^  adeoque^w  x/g  live  area  fgnm  eft  ut  gravitatio,  moles  8c  denfi¬ 
tas  ejufdem  Aeris  conjundtim,  hoc  eft,  ut  prellio  illius  in  Aerem  inferio- 
lem  *.  8c  fumma  limilium  omnium  arearum  infra  f  g  eft  ut  fumma  preftio- 
omP^tim  fupra  F,  id  eft,  ut  Aeris  in  F  denfitas  fg:  Sc  fummarum 
differentia  fgn?n  ut  denfitatum  differentia^  —  mn.  ldetur  lineola  f  m  • 

^  ent/&  ut  area  fgnm,  adeoque  u t  fg  —  mn,  atque  inde  (componendo) 
ut  mn.  Ergo  data  lineola  fm  erit  menfura  data?  illius  rationis  qua?  eft  in¬ 
ter  fg  8c  mn:  atque  hinc  patet  Curvarn  Bgn  effe  Logifticam.  Sed  & 
eandem  effe  rum  fupra  defcripta  Logiftica,  facile  abinde  colligitur,  quod 
ordinata?  baft  AB  viciniffima*  8c  ad  aequalia  intervalla  quam  minima  dif* 
polite,  refpedive  lint  a^quales  in  utraque  Curva*,  ac  proinde  eadem  cur- 
vatura,  eadem  inclinatio  tangentis  ad  punclum  B,  *eademque  fubtangen- 
tis  magnitudo.  b 

Ergo  fi  diftantia?  SF  a  centro  telluris  capiantur  -in  Mufica  pro  meffione  •, 
harum  reciprocal,  nempe  diftantiae  Sf  erunt  in  progrelfione  Arithmetica- 
&  Aerrs  denfitates  fg  erunt  in  progrellione  Geometrica.  ’ 
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Ad  inveniendam  itaque  denfitatem  in  loco  quovis  F,  minuenda  eft  al« 
titudo  AF  in  ratione  diftantia?  SF  ad  telluris  femidiametrum  SA :  8$ 
Logarithms  rationis  inter  denfttates  Aeris  in  A  &  F,  erit  ad  Modulum 
Canonis  ut  altitudo  ilia  diminuta  Af.  ad  Atmofphaerae  homogenes  alti- 
tudinem  AC 

Qua?  fupra  demonftrata  font,  accurate  obtinebunt,  ft  modb  Atmofpha?*- 
ra  ex  Aere  pariter  Elaftico  tota  conftet :  rationes  igitur  allatas  paululum 
conturbabunt  admifti  vapores  atque  exhalationes,  quibus  etiam  accedet 
Caloris  Frigorifque  diverfa  temperies  ad  altitudines  diverfas. 

Propofitio  YI.  Logarithmorim  Canonem  ad  SpiraJem  Jtqujavguhm  ac~- 
comniodare. 

iEquiangula  Spiralis  appellatur  Linea  ilia  curva  ADE,  qua?  polo  P 
defcripta,  in  eodem  dato  angulo  fecat  exeuntes  a  polo  radios  PA *  PD* 
PE ,  &c. 

m  Si  centro  P  8c  intervallo  quovis  PA  defcribatur  circulus  ABC,  qui  ra- 
diis  PA ,  PD,  PE  occurrat  in  A P,  C:  Dico  interceptum  arcum  PC  men— 
furam  fore  rationis  quam  habet  PD  ad  PE,  8c  interceptum  arcum  AB 
menfuram  rationis  quam  habet  PA  ad  PD.,  Dividatur  enim  arcus  AB 
in  particulas  quam  minimas- &  aquales  &  jungantur  Pj^,  PP  fe~ 
cantes  Spiralem  ad  S  Sc  T  in  angulis  datis  PST,  PTS:  8c  ob  datam  par- 
ticulam  ^P/dabitur  angulus  JjJPR,  atque  adeo  fpecies  Figur x  SPTy  8c 
ratio  laterum  PS,  PT.  Data  ergo  particula  QR  menfura  erit  rationis  * 
data?  quam  habet  PS  ad  PT  $  8c  fumma  particularum,  nempe  arcus  A 
menfura  erit  fumma1  ftmilis  rationura,  hoc  eft,  rationis  quam  habet  PA 
ad  PD.  Et  eodem  argumento,  erit  arcus  PC  menfura  rationis  quam  ha¬ 
bet  PD  ad  PE. 

Ducatur  A  F  Spiralem  tangens  ad  Circuli  &  Spiralis  interfedHonem  Ay 
huic  vero  in  F  occurrat  redta  PC qua?  ad  radium  PA  normalis  erigitur  ; 
&  fubtangens  PF erit  menfurarum  Modulus,  per  Corol.  2;  Prop.  i.  Nam 
ft  in  recta  PS  fumatur  PF  ipft  PT  a?qualis,  &  jungantur  pundta  V,T\  ft- 
milia  erunt  triangula  PA  F,  VST.  Unde  PF  eft  ad  VT  ut  PAp  ad  VS^ 
fed  &  VI  eft  ad  Q  R  ut  PT  ad  PA:  ergo  ex  a?quo  perturbate,  PF  eft  ad 
SI  R  qua?  metitur  rationem  inter  PS  ad  PT,  ut  terminus  PT  ad  termino- 
£um  differentiam  V S. 

Scholium.  Spiralem  a?quiangulam,  ad  Meridians  Nautie x  diviftonem 
demonftrandam,  feliciter  adhibuit  Geometra  clarilnmus  Edmnndns  Hal- 
lei  us..  Sit  acp  pars  odtava  Sphaera;  terreftris,  p  Polus,  ac  quadrans  -/Equa¬ 
tions,  ap  quadrans  Meridiani  quarratur  magnitudo  redtr,  qus  propo- 
fttum  quemlibet  hujus  arcum  defignet  in  Planifpha?rio.  Per  -/Equatoris 
8p  Meridianr  interftdtionem  a,  dudta  intelligatur  linea  Helicoeides  ade- 
qux5  fecet  omnesMeridianos  ad  angulum  femiredtum,  huic  occurrat  in  d 
parallelus  JEquatori  circulus  gdy  per  idem  pundtum  d  agatur  Meridianus 
l}db\  8c  longitiulo  intercepti  arcus  y£quatoris  ab,  erit  magnitudo  NautD 
ca  quxftta  arcus  ag.  Refolvatur  enim  arcus*. ag  in  particulas  innumeras 
quam  minimas  g kj  ducatur  parallelus  k  jnii7  fecans  Meridianu m  pdb  in  ?r, 

-  Lineam . 
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Lineam  ade  in  fe  adus  Meridianus  pmh  abfcindet  iEquatoris  parti- 
culam  bb,  quas  erit  ad  mrt,  five  huic  (ob  angulum  femiredum  mdm) 
qualem  d  n  vel  g  k,  ut  peripheria  iEquatoris  ad  peripheriam  paralleli 
kmn .  Eft  ergo  particula  bh  magnitudo  Nautica  particular  gk,  Sc  fumma 
particularum  omnium  bb ,  nempe  longitudo  areas  ab,  magnitudo  Nauti¬ 
ca  fummae  particularum  oinnium  gh,  id  eft,  arcus  ag .  Manente  jam  iE- 
quatore  abc  \z\ABC,  concipiatur  Sphaerica  fuperficies  in  piano  ejus 
Stereographice  depingi^  8c  Polo  p  occupante  centrum  P,  projicientur 
Meridiani pg a,  pdb,  pec  in  totidem  redas  PA ,  PDB ,  PEC  a  centro  P 
exeuntes,  ita  ut  diftantia  abinde  pundi  cujufvis  D  vel  A ,  tangens  fit  ar-  f/j.  *2. 
cus  dimidiati  p  d  vel  p  a  queip  diftant-ia  ilia  repraefentat.  Linea  vero  He- 
licoeides  ade  convertet  fe  in  fpiralem  scquiangulam  AD  E,  polo  P  de- 
feriptam,  8c  fecantem  radios  fuos  omnes  ad  angulum/  femiredum.  Hoc 
fiquidem  poftulat  nota  Lex  hujufee  Projedionis,  ut  anguli  omnes  eandem 
in  Plano  ac  in  Sphurica  fuperficie  magnitudinem  fervent.  Arcus  itaque 
propofiti  ag  magnitudo  Nautica  ab  vel  A  B ,  eft  ad  fubtangentem  PF  vel 
huic  jam  aequalem  Sphaerae  radium  PC,  ut  Logarithmus  rationis  inter  PA 
8c  PD,  hoc  eft,  inter  tangentes  dimidiatorum  arcuum  pa  Sc  pd ,  vel  pa 
8c  pg,  ad  Modulum  Canonis. 

Hinc  quoniam  longitudo  Radii  eft  ad  longitudinem  arcus  mi  nut  i  unius 
primi,  ut  3437,746770784939  &c,  ad  1,  8c  reciprocus  Moduli  Canonis 
eft  2,302585092994  &c.  atque  hi  numeri  in  fe  multiplicati  efficiunt 
■797L704467897B19  &c :  fi  magnitudo  ilia  Nautica  AB  in  minutis  pri- 
-m  s  exhibenda  fit,  uti  mos  exigit  ♦,  fubduda  tangente  artificiali  dimidia¬ 
ti  arcus  pg  a  tangente  artificiali  dimidiati  arcus  pa,  multiplicetur  refi- 
duuvn  per  numerum  7915,704467897819  &c .  Sc  fadus  dabit  partes  Meri- 
dionales  defideratas.  Perinde  vero  fe  habebit  conclufio,  five  in  JEqua to¬ 
re,  five  extra  hunc  alibi  ad  utramvis  partem  locetur  pundum  a. 

Scholium  G  ever  ale.  In  eum  potilfimum  finem  praecedentia  confcrip  ii, 
fit  allatis  aliquot  Exemplis  oftenderem,  qua  commodiihma  ratione  Loga- 
iithmorum  ufus  in  G  ometriam  recipi,  8c  ad  refolutionem  Problematurn 
difficiliorum  adhiberi  poiiit.  Vifum  eft  hoc  loco  nonnullas  adjicere  por- 
ro  conftrudijnes,  eodem  confilio  effedas,  quae  mihi  ifta  tradanti  fubinde 
fefe  obviam  non  in  vitas  dederunt :  ut  ita,  ex  uberiore  fpecimine,  de  prae* 
ftantia  Methodi  huj  :s  Logometdcae  judicium  ftratur. 

Parabolae  Apollonian^,  A  P  fit  A  vertex,  F  focus,  A^  axis,  P^ordi- 
natim  applicata  ad  axem.  Ducatur  AL  quae  bfariam  fecet  P g)  in  L ,  Sc  Fig'  l>° 
produdae  adjiciatur  LM  quae  fit  menfura  rationis  inter  L  A  A<^$c 
gJL  ad  Modulum  AF :  Sc  reda  AM* qualis  erit  arcui  Parabolico  AP.  ^ 

Spiralis  .Archiuiedea  PQ  fimilem  habet  extenfionem  in  redam.  Sit 
polus  ejus,  jjgP  radius  a  polo  dudus  ad  Curvae  quodlibet  pundum  P,  Sc  , 
ad  eum  radium  nornulis  <^A.  Ducatur  LA  parallela  tangenti  Spiralem  .  J4’ 

in  P,  quae  radium  PQ  bifariam  fecet  in  L  *,  Sc  ponendo  AF  ad  QL  ut 
<£L  ad  SAy  ipfi  AL  adjiciatur  LM  quae  fit  menfura  rationis  -inter  LA 

Y2 
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4 \A^8c  §L  ad  Modulum  AF  •  Sc  reda  AM  aequabitur  Spiralis  ar- 
cui  PQ. 

Spiralis  Reciprocal  AeE  fit  A  polus,  AB  radius  primus  8c  infinitus, 
CD  afymptotos  radio  primo  parallela  ad  diftantiam  AC  h  8c  invenienda 
proponatur  hujufce  Curva?  longitudo.  Inter  Spiralem  illam  vulgarem 
Archimedis  atque  hanc,  quam  Reciprocam  appello,  iftha>c  intercedit  dif¬ 
ferentia,  quod  cum  illius  radii  lint  ut  anguli  quos  faciunt  cum  radio  fuo 
primo,  hujus  radii  * e  contraiio  funt  reciproce  ut  jidem  anguli  :  eandem 
utique  proportionem  habet  radius  AE  ad  radium  Ae  quam  habet  annulus 
&£•  i5-  eAB  acl  angulum  EAB.  Unde  facile  colligitur,  fi  ad  pun&a  E  8c  e  du- 
C51rti  r  tan§en^es  FY-,  efy  Sc  ad  radios  AEyae  erigantur  normales  AFy 
Af^  fore  normales  iftas  libi  invicem  8c  Afymptoti  intervallo  ACx qua- 
les.  Invenietui  autem  longitudo  cujufvis  arcus  E ey  ponendo  LM  men- 
furam  rationis  inter  AEScEF—AF  ad  Modulum  A  A,  8c  fmiiliter  l  m 
menfuram  rationis  inter  Ae  8c  ef— A  fad  aequalem  Modulum  Af  N  am 
li  tangentium  differentia?  EF — ef  adjiciatur  menfurarum  differentia 
—  LM ,  aggregatum  a?quabitur  arcui  Ee. 

,  Linea  ilia  Logiftica,  cujus  aliquas  expofuimus  affe&iones  in  Propofi- 
tione  quinta,  non  abfimilem  habet  longitudinis  fua?  determinationem  *, 
Kg,  1 6.  quam  &  hoc  loco  apponam  in  eoriim  gratiam  qui  hujufmodi  contempla- 
tiombus  deledantur.  Oblata  fit  igitur  Logiftica  EMem,  cujus  Afymp¬ 
totos  AFaf :  8c  qusratur  longitudo  cujufvis  arcusite.  Demilfis  in  Afymp- 
toton  perpendiculis  EL  A,  e  l  a,  8c  dudlis  tangentibus  Ep\  ef *  capiatur 
AL  aequalis  exceffui  quo  tangens  EF  fuperat  fubtangentem  AF ,  &  fi- 
nnhter  a  l  lequalis  exccffqi  quo  tangens  ef  fuperat  fubtangentem  af:  8c 
attis  XAf,  lm  Afymptotq  parallels,  fi  tangentium  differentia  Ef—ef 

adjiciatur  parallelarum  differentia  l  m  —  L  M7  aggregatum  a?quabitur  ar- 
cm  £ 

Accedo  ad  Ciffoidem  Diocleam .  Sit  A  vertex  ejus,  AB  diameter  Cir- 
*7*  ^ligen^toris,  B  C  Afymptotos,  Pj^perpendicularis  in  diametrum  demif- 
la,  Liiioidi  in  P  &  diametro  in  Q  occurrens.  Agatur  ACquie  fecet  A- 
ymptoton  in  C  ac  faciat  angulum  B  AC  qui  fit  redti  pars  tertia,  fump- 
taque  inter  B  Q  8c  BA  media  proportionali  BD  jungatur  CD7  deni  .ue 
per  medium  perpendiculum  P^ducatur  AE  redla,  qua?  occurrat  Afiymp- 
toto  in  E:  8c  Ciffoidis  arcus  AP  asquabitur  duplicato  exceffui  r eftxAE 
fupra  diametrum  AB7  8c  fimul  triplicate  menfurse  rationis  inter  BA  A* 
AC  Sc  B  D  f  DC  ad  Modulum  B  C. 

r  ^ -Ciffoidis  area  AB  gf  convertatur  circum  axem  AQj>  .  geiierabitut 
m  CU^US  ^lrnenfi°  Peudet  a  Logometria,  8c  fic  conftruitur.  Sint 
AS ,  AT  continue  proportionales  *  deinde  ad  Modu- 
JUmJv  calPatllr.  §LX  menfura  rationis  inter  A  B  Sc  B  8c  retro  pona- 
tyr  XZ  equalis  iph  SR  una  cum  dimidio  ipfins  RB  ac  triente  fimul  ip- 
^  ^.^°^um  Ciffoidale  axem  habens  ^^bafifque  femidiametrum 
J  yquabitur  Cylindro  cujus  eadem  eft  ball's  8c  cujus  altiiudo  eft  ^Z. 

Kg:  Adjungam  foliduni  ex  Conchoide  Nicomedh  genitum.  Si wt'AE.ae 

Curvoe  conjugate,  polo  P,  regula  CD,  intervallo  CA  vel  Ca ,  axe  PaCA 

ad 
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?d  regulam  normali,  verticibufque-^  Sc  a  defcripta?.  Per  polum  ZJduca- 
tur  ad  libitum  recta  PeDE ,  reguls  occurrens  inD/  Lines  vero  in  E  Sc  e: 
Sc  ex  natura  Conchoidis,  erunt  fegmenta  D  E,  D  e  intervallo  CA  vel  Ca 
sequalia.  Eodem  intervallo  centroque  P  defcribatur  circuli  arcus  RS  fe- 
cans  axem  PC  in  R  Sc  redam  PD  in  S:  3c  femifumma  folidorum  C  n- 
choidalium  qus  generantur  ex  converfione  Figurarum  AEDC ,  aeDC  cir- 
cum  axem  AaP ,  erit  ad  fedorem  Sphsrs genitum  ex  circuli  fedtore  PRS 
cir cum  axem  eundem  converfo,  ut  2.PC  x  PD  PRq  ad  PRq .  Eorun- 
dem  vero  femidifferentia  Cylindro  squatur,  cuj  is  baits  eft  circulus  dia- 
metro  Ad  defcriptus,  Sc  cujus  altitudo  eft  menfura  duplfcata  ration  is  in- , 
ter  PD  Sc  PC  ad  Modulum  PC.  ' 

Area  vero  Figure  totius  AEea  squatur  redangulo  cujus  bafts  eft  A  a ,  & 
cujifs  altitudo  CM  eft  menfura  rationis  inter  PD  -j -DC  Sc  PC  ad  Modu¬ 
lum  PC.  Quod  ft  deftderetur  quadratura  partium  A  ED  C,  aeD  C-,  dudis 
ad  axem  normalibus  AF,af ,  in  regula  CD  fumenda  eft  CAr  qus  fit  an- 
guli  CPD  menfura  ad  eundem  Modulum  PC  :  Sc  ada  per  pundum  M  re- 
da  FMf  qua?  parallela  fit  reds  jungenti  punda  P,  N,  quaeque  occurrat 
normalibus  in  F  Sc  erit  area  AEDC  squalis  Trapezio  A  EMC ,  Sc  a- 


rea  aeDC  squalis  Trapezio  af  M C. 

Hyperbolae  quadraturam  in  fuperioribus  expofitam  dedi,  eo  modo,  qui 
mihi  vifus  eft  ad  propofitum  quam  maxime  accommodatus.  Tibet  aliam 
conftrudionem  hoc  loco  apponere,  Sc  iimul  adjicere  gravitatis  -centrum. 
Oblata  lit  portio  interior  A  D  P,  interclufa  curvs  ADB  Sc  reds  cuivis 
A  B  ad  diametrum  P^  parallels.  A  Figurs  centro  c  producatur  diame¬ 
ter  CDE ,  qus  baftn  AB  bifariam  fecet  in  E\  deinde  ft  in  diametro  pro- 
duda  fumantur  CR  ad  CD ,  Sc  CD  ad  CS ,  ut  bafts  AB  ad  diametrum 
P^,  Sc  ad  Modulum  CS  fiat  CN  menfura  rationis  quam  habet  CD  ad 
ER  :  triangulum  redilineum  ANB  squab  itur  ares  curvilines  A  OB. 
Hu  jus  autem  ares  centrum  gravitatis  Z  invenietur,  capiendo  CZ  ad 

CR  ut  2 CP  ad  .  ,  r  .  r  „ 

Sit  nunc  oblata  portio  exterior  APQB,  interclufa  curvis  oppontis  A l, 
B  diametro  P^,  Sc  reds  cuivis  AB  ad  diametrum  illam  parallels. 
Efto  CD  conjugats  femidiametri  longitudo  extra  portionem  oblatam  AB 
®B  pofita,  qus  produda  in  contrariam  partem  centri  C  bifariam  fecet 
bailmAB  in  E.  Deinde  in  diametro  produda  ft  fumantur  CR  dd  CD, 
Sc  CD  ad  CS,  Sc  CS  ad  Cl J  ut  bafts  AB  ad  diametrum  P^,  ponantur ^ ve¬ 
ro  CR  Sc  CT  ad  eandem  centri  partem  cum  baft  AB  j  Sc  ad  Modulum 
CS,  in  contrariam  centri  partem,  fumatur  C  N  menfura  rationis  quam 
habet  CD  ad  ER  triangulum  redilineum  ANB  squab  it  ur  ares  curvi- 
lines  AP^^B. 

Hujus  autem  ares  centrum  gravitatis  Z  invenietur,  capiendo  CZ  ad, 

CR  ut  2  TR  ad  3  PA7.  . 

•  Pergo  ad  fuperficies  ab  Hyperbola  circum  axes  fuos  convoluta  genitas. 

Sit  A N Hyperbola  defcripta  vertice  A,  centro  C,  Afymptoto  CP,  foco 
F  femiaxe  principals  ACy  femiaxe  conjugato  AB  normali  ad  A C *,  Sc 
ad  axis  AC  pundum  quodvis  X  fit  XN  ordinatim  applicata,  qus  Hyper- 


*7}  . 


Fig,  19. 


Tig*  20. 


Fig-  2lo-  . 
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bolae  occurrat  ad  N.  In  axe  CA  capiatur  CF  ad  CA  ut CA  ad  CF*  Scad, 
eundem  axem  ereda  perpendiculariFZ,  quae  Afymptoto  occurrat  in G,  an- 
gulo  CEZ  infer ibatur  a:qualis  ipfi  CX  reda  CZ9  qua?  porro  produda  fe- 
cct  ordinatim  applicatam  XN  ad  0.  Turn  fumatur  K  L  quae  lit  cequalis 
exceffui  quo  X()  fuperat  AB ,  atque  LM  qua?  fit  menfura  rationis  inter 
CZ  -\^ZE  8c  CG  4"  GE  ad  Modulum  CE:  8c  fuperficies  genita  ex  arcus 
A N converfione  circum  axem  A  X,  erit  ad  Circulum  femidiametro  AB 
deferiptum,  ut  excellus  KM  quo  KL  fuperat  LM.  ad  femidiametrum  il- 
lam  AB.  4  .  I 

Sit  rurfus  BN  Hyperbola  deferipta  vertice  J3,  centro  C,  foco  F,  femi- 
axe  principali  CF,  femiaxe  conjugato  CA  normali  ad  CBh  8c  ad  axis 
fy.  AC  pundum  quodvis  X  fit  XN  ordinatim  applicata,  qua*  Hyperbola 
occurrat  ad  N  In  axe  CB  capiatur  CE  ad  CA  ut  CA  ad  CF,  Sc  junga- 
tur  EX.  Turn  fumatur  KL  qua?  lit  ad  XC  ut  XE  ad  CEy  8c  LM  qua?  ra¬ 
tionis  inter  £14-  XC  Sc  CE  menfura  fit  ad  Modulum  CE:  8c  fuperfi¬ 
cies  genita  ex  arcus  BN  converfione  circum  axem  CX,  erit  ad  Circulum 
femidiametro  CB  deferiptum,  ut  linearum  KL  8c  L  M  aggregatum  KM 
ad  femidiametrum  illam  CB.  3 

His  addere  licebit  ab  Ellipli  genitas  fuperficies.  Sit  A  NB  Elliplis 
deferipta  centro  C,  verticibus  A  8c  F,  foco  F,  femiaxe  principali  CF,  fe- 
rniaxe  conjugato  CA  *  &  ad  axis  CA  pundtum  quodvis  X  fit  XN  ordma* 
fig.  23.  tim  applicata,  quo?  Ellipli  occurrat  ad  N.  In  axe  CB  capiatur  CE  ad 
CAut  CAad  CF,  &  jimgaturFX  Turn  fumatur  KL  qua?  lit  ad  XC 
ut  XE  ad  CE,  8c  Lm  qua  rati  nis  inter  FX-j-  XC  8c  CE  menfura  lit 
ad  Modulum  CE:  &  fuperficies  genita  ex  arcus  BN  con  v.rlione  circum 
axem  CX,  erit  ad  Circulum  fern  ;did  metro  CB  deferiptum,  ut  linearum 
KL  8c  LM  aggregatum  KMy  ad  f  midiametrum  illam  CB.  Ut  hsec  ul¬ 
tima  conftrudtio  locum  habeat,  oportet  femiaxem  CA  circa  quern  conver- 
fio  fadta  eft,  minorem  efle  altero  femiaxe  CB  1  aliter  enim  Moduli  CE 

CAq 

quantitas  sCBq—CAq  evacl€t  luipolfibilis,  &  conftrudlio  ilia  Logome- 

trica  (quod  in  hujufmodi  cafibus  fieri  folet)  convertet  fe  in  Trigonome- 
tricam,  qualis  ilia  eft  qua?  jam  fequitur. 

Sit  ANB  Ellip/is  deferipta  centro  C,  verticibus  A  8c  F,  foco  F,  femi¬ 
axe  principali  CA?  femiaxe  conjugato  CB  *  8c  ad  axis  CA  pundum  quod¬ 
vis  X  fit  XN  ordinatim  applicata,  qua?  Ellipli  occurrat  ad  N.  Angulo 
CX Ar  inferibatur  reda  CF,  quae  fit  ad  CA  ut  CA  ad  CF.  Turn  fumatur 
24«  FL  qua?  lit  ad  A^C  ut  XE  ad  CF,  8c  LM  qua?  anguli  XFC  menfura  fit 
ad  Modulum  CF,  hoc  eft,  quae  lit  a?qualis  arcui  cujus  finus  eft  XCad  ra¬ 
dium  CF;  &  fuperficies  genita  ex  arcus  BN  converfione  circum  axem 
C  X,  erit  ad  Circulum  femidiametro  CB  deferiptum,  ut  linearum  KL  8c 
LM  aggregatum  KM ,  ad  femidiametrum  illam  C B.  Poliet  hujus  etiam 
lupernciei  dimen  lie  per  Logometriam  defignari,  fed  modo  inexplicabili, 
mm  h  qiiadrantis  circuli  quilibet  arcus,  radio  CF  deferiptus,  Imum  ha- 
bcatCX  Jinumque  complement!  ad  quadrantem  XE;  fumendo  radium 

CE 


/ 
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CE  pro  Modulo,  arcus  erit  rationis  inter  EX  - f-  XC  Sc  CE  menfu- 

ra  du£tain  ^  _  i.  Verum  ifthaec  aliis,  quibus  operas  pretium  videbitur, 
diligent  ins  excutienda  relinquo.  Ceterum  ex  precedent  i  bus  intelligi  po* 
teft,  quanta  fit  cognatio  inter  angulorum  atque  rationum  menfuras, 
quamque  levi  mutatione  in  fe  invicem  facillime  convertantur  pro  variis 
ejufdem  Problematis  cafibus.  De  Cubicarum  aquationum  radicibus  dudum 
ab  Analyftis  obfervatum  eft  *,  vel  eas  exprimi  poffe  per  Car  dam  regulas, 
atqus  adeo  per  dnarum  inediarum  proportional  in  m  inventionem  *,  vel  per 
divifionem  arcus  circularis  in  tres  ^quales  partes,  fi  forte  fuerint  inexpli- 
cabiles  per  memoratas  regujas.  *  Hoc  animadvertit  Cartejius ,  fed  &  an¬ 
te  Carte  fium  idem  obfervabit  Francifcus  Viet  a  fub  finem  Supplementi 
Geometric.  Exhinc  autem  aperte  colligitur,  quails  fit  orao  Mature  trail- 
feuntis  ad*  Anguli  trifectionem  a  trife&ione  Rationis; 

Mirabilem  illam  Harmon larrr  ulterius  declarare  lubet,-  Exemplo  de-- 
fumpto  ab  eadem  Figura  circum  axes  fuos  convoluta.  Sit  igitur  APB<^ 
Ellipfis,  axis  ejus  major  AB,  minor  P^,  centrum  C,  focus  F.  Hsc  cir¬ 
cum  axem  utrumvis  convoluta  Solidum  generet,  cujus  particular  confian- 
tes  ex  materia  homogenea,  vires  attra&ivas*  habeant  in  duplicata  diftan- 
tiarum  ratione  decrefcentes  :  &  quarratur  vis  qua  S  didum'  illud  attrahit 
corpufculum  cuodvis,  in  ejus  fuperficie  locatum  ad  axis  illius  terminunv 
Jungantur  pundfca  P,  F,  ac  fumatur  C  D  quse  fit  menfura  rationis  inter 
EF  +  FC  Sc  CP  ad  Modulum  CA ,  par  i  ter  que  fumatur  CE  qu.e  fit  anguli 
CPF  menfura  ad  Modulum  CPj  fitque  FD  exceifus  menfurae  CD  fupra 
CF,  atque  FE  exceffus  ipfius  CF  fupra  menfuram  CE:  8c  Solid!  convolu- 
tione  circum  axem  majorem  AB  geniti  vis  in  corpufculum  ad  A  loca¬ 
tum,  erit  ad  Sphara  homogenea  &  eodem  axe  defcriptar  vim  in  idem  cor¬ 
pufculum,  ut  3  F D  x  CPq  ad  CF  cub  y  Solidi  autem  converfione  circum 
axem  minorem  geniti  vis  in  corpufculum  ad  P  locatum,  erit  ad 
SphsnE  homogeneor  8c  eodem  axe  defcriptae  vim  in  idem  corpufculum,  ut- 
3  FF  x  CA  q  ad  CF  cub .  Unde  cum  vis  Spharrse  priork  in  corpufculum 


Fig.  z(t. 


*  SubUtO'etcnim  tcrmino  fecundo,  tres  habentur  AEqtntionum  cafus.  Hi  vero  refoU 
vuntur  ope  trianguli  reSianguli  ABC ,  rectum  habentis  angukim  ad  Af  in  quoinfuper  tri— 
angulo  temper  data  funtduo  latera. 

a/fi  at  ,^am  ^  fit  $aax  “  4-  laab  .  ponantar  AB  zzr  a,  A  C  r=r  b  ;  &:  fumantur 

medilee  proportionates -inter  £C-f-  AC&BC — AC:  8c  erit  M  -f*  N- radix1 
unica  pofiibilis -affirmativa,  fi  habeatur  -J-  laab  vel A7  — -  A1  radix  unica  poifibilis  negati- 
va,  11  habeatur  . —  2 aab. 

Caf.  2.  Si  fit  x? —  %aax  rzr  +2 nab,  exiftente  a  minore  quam  b:  ponantar  ABz’ZZa, 
B  C  - —  b  ;  8c  fumantur  M  &  iVbinns  media®  proportionates  inter  B  C  A  C  &z  B  C  —  A  C: 
8c  erit  A1  -4—  N  radix  unica  pofiibilis  affirmativa,  fi  habeatur  2 .'tab  ;  vel  —  A d  —  2Vr  rar- 
dix  unica  pofiibilis  negativa,  fi  habeatur  —  2 aab. 

Caf.  3.  Denique  fi  fit  x ?  —  qaaxTZzA-  2 aab^  exiftfents  a  majore  quam  b:  ponanmr 
■A  B  —  b,  BC  —  a  \  8c  fumatur  Ad  finns  trientis  angulorum  fummas  A  4-  8,  atque  N  ii- 

Aus  trientis  angulorum  diHercntiae  A  —  £,  exiflcnte  radio  2  BC  :  8c  erunt  — '  Af N,  Sc 

Ad  ^  N  tres  radices  poflibiles,  fi  habeatur  4-  2 aab  ;  vel  Ad,  N,  8c  —  Ad—  N,  ties  radices 
poffibiles,  fi  habeatur  —  2 aab. 

Atque  ifa  Problemafa  omnia  So’ida  folutionem  facilcm  rccipiur.t,  vel  per  Canonem  Lo- 
garithmicumr  vel  per  Canonem  Trigcnoiretricum, 

ad  - 


Fig.  2 
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ad  A,  fit  ad  vim  Splu'rje  pofterioris  in  corpufculum  ad  P,  ut  CA  ad  CP: 
erit  vis  Solid!  prioris  in  corpufculum  ad  A ,  ad  vim  Solidi  pofterioris  in 
corpufculum  ad  P,  ut  FD  x  CP  ad  FE  x  CA. 

Hinc  quoniam  Solidum  pofterius  medium  eft  proportionale  inter  Soli- 
dum  prius  8c  Sphaeram  priorem  ;  vis  Solidi  pofterioris  in  corpufculum  ad 
*4,  erit  media  proportionalis  quamproxime  inter  vires  Solidi  prioris  & 
Sphaxe  prioris  in  idem  corpufculum  ad  A ,  ft  modo  axes  Ellipfeos  lint 
prope  acqnales.  Itaque  in  hoc-cafu,  ponendo  CG  rnediam  proportionalem 
inter  CP  &  ?PD,  Sc  capiendo  CH  ad  3  FE  ut  CA  ad  CP*  pofterioris 
Solidi  vires  ad  A  8c  P,  vel  ad  B  8c  erunt  ad  invicem  quamproxime  ut 
QG  ad  CH.  Id  quod  non  inutile  pr*bet  compendium  ad  inventionem 
Figure  Telluris?  qualem  cam  fubtiliter  inftituit  celeberrimus  Newtonus , 
fummus  ille  Philofophir  fanioris  Inftaurator. 

Confjderatio  viriuin  centripetarum  aliud  porro  mihi  fuggerit-Exem- 
plum,  in  quo  Tatis  ampla  fe  prodit  mutationum  varietas.  Proponatur 
TVajedqriarum  fpecies  enumerate,  in  quibus  corpora  moveri ,  poffunt, 
qu«  a  viribus  centripetis  in  ratione  diftantiarum  triplicata  decrefcentibus 
agitantur,  quxque  de  loco  dato,  cum  data  velocitate, « fecundum  datam 
redam  egrediuntur. 

Caf.  t.  Sit  S  centrum  virium,  exeatque  corpus  de  loco  P  fecundum  re¬ 
frain  P Q  vel  j|P,  ea  cum  velocitate  quam  acquirere  polfet  ab  iifdem  vi¬ 
ribus,  libere  cadendo  verfus  centrum  S  de  loco  C,  8c  cafu  fuo  deferibendo 
altitudinem  CP.  In  datam  reclam  £PT  demit  tan  tur  perpendiculm 
v  CP,  centroque  S  8c  intervallo  S^jq-\-^Tq  deferibatur  circultis  >RTAy 
redl^e  SPC  cccurrens  in  R  ;  deinde:ad  Modulum  ^/S Cq~---  S Rq  fit  arcus 

RA  menfura  rationis  inter  SR  Rq  — S7q  8c  SP ,  jaceant  autem 

arcus  ille  R  A  Sc  pundum  ^  ad  diverfas  partes  xe&tx  $R  *  &  pundum  A 
erit  Apfts  fumma  Trajedoria?,  Exhinc  'vero  Trajedoria  dabitur,  fumen- 

do  SM  asqualem  ipfi  VSCq  —  SFTq,  deinde  in  redla  SA  capiendo  longi- 
tudinem  qtiamvis  SD  qua?  Tit  minor  quam  SA,  ad  eandem  erigendo  per- 
pendiculum  D  E  fecans  circiilum  in  £,  8c  jungendo  SE.  Nam  fi  ad  utraf- 
que  partes  pundi  A  ponatur  arcus  circularis  AR ,  cujus  longitudo  fit 
menfura  rationis  inter  SE  +  ED  8c  SD  ad  Modulum  SM,  8c  infemidia- 
metris  SR  capiantur  diftantia?  SP  aquales  ipfi  SD:  erunt  punda  P  ad 
Trajedoriam  defcribendam.  Tempus  autem  quo  radius  SP,  a  centro  ad 
corpus  motum  dudus,  percurret  aream  quamvis  SAP,  erit  ut  reda  DE: 
11am  area  percurfa  sequatur  ipfi  DE  in  Modulum  dimidiatum  q  SM  duda\ 
Velocitas  vero  corporis  in  loco  quovis  P,  erit  ad  velocitatem  qua  in  Circii- 
lo,  ad  can  (km  diftantiam  SP,  cum  iifdem  viribus  revolvi  poffet,  ut 

x/SLq  —  SPqndSC.  Ex  ipfa  conftrudlione  patet,  hanc  Spiralem  prj- 
m '.m  infinitis  gyris  circa  centrum  virium  contorquefi,  quin.  8c  leipfam 
infiniiis  vicibus  ileculfare,  8c  fitri  erunt  Nodi  dmnes  ad  Apfidis  lineam 

CaJ.  2.  II era! at  pundum  C  ad  infinitam  diftantiam  a  centro  5*  8c  cor¬ 
poris  de  lcco  P  fecundum  redam  PM  vel  MP  exeuntis  ea  fit  velocitas, 

quam 
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quam  acquirere  poflet  cadendo  libere  ad  eundem  locum  P  ab  infinita  di¬ 
ftantia.  Ad  redam  SP  ducat ur  normalis  SM0  quse  fecet  PM  in  My  de¬ 
lude  centro  S  8c  intervallo  SP  defcribatur  circulus,  &  in  ejus  circumferen- 
tia  capiatur  arcus  PX,  cujus  longitudo  fit  menfura  rationis  inter  diftan- 
tiam  quamvis  SD,  &  diftantiam  datam  SP  ad  Modulum  S  Af,  jaceant 
autem  arcus  ille  PX  8c  pundum  M  ad  diverfas  partes  reda?  SP  fi  SD  fue- 
rit  major  quam  SP,  aliter  ad  eafdem,  inque  femidiametro  SX  ponatur  SZ 
irqualis  ipfi  SDy  8c  pundum  Z  erit  ad  Trajedoriam  defcribendam.  Tem- 
pus  autem  quo  radius  SZ,  a  centro  ad  corpus  motum  dudus,  percurret 
aream  quamvis  SPZ,  erit  ut  differentia  quadratorum  ex  SZ  8c  S P:  Nam 
area  percurfa  eft  ad  illam  differentiam,  in  data  ratione  Moduli  dimidiati 
'•7  S M  ad  S P.  *  Velocitas  vero  corporis  in  loco  quovis  P,  xqualis  erit  ve- 
locitati  qua  in  Circulo,  ad  eandem  diftantiam  SP,  cum  iifdem  viribus 
revolvi  poflet.  Ex  conftrudione  patet  hanc  fecundam  Spiralem  effe  AE- 
quiangulam  illam  Propofitionis  fexta  *  ea  vero  migrabit  in  Circulum  ubi 
angulus  SPM  fit  redtus. 

Caf  q.  Ut  velocitas  fit  adhuc  major,  abeat  jam  pundum  Cad  diftan¬ 
tiam  plufquam  infinitam  a  centro  S,  vel  (quod  perinde  eft;  accedat  a  par¬ 
te  contraria  eidem  centro,  ad  finitam  diftantiam  *,  &  corporis  de  loco  P 
fecundum  redam  Pj^  vel  QP  exeuntis,  ea  fit  velocitas,  quam  acquirere 
poflet  afcendendo  libere  de  loco  C  ad  infinitam  diftantiam,  &  deinde  ab 
infinita  diftantia  ex  altera  centri  parte  defcendendo  ad  locum  P,  viribus 
centripetis  inter  afcendendum  in  xquales  vires  centrifugas  converfis.  In 
datam  redam  P£XT  demittantur  perpendicula  S  Q  ,  CTy  8c  erit  T  Gf vel 
major,  vel  sequalis,  vel  minor  quam  SgK  Si  TQ  fuerit  major  quam  S^ 

centro  S  8c  intervallo  ^/T^jq  —  S^q  defcribatur  circulus  RBE  reds  SP 
occurrens  in  R,  deinde  ad  Modulum  ^ SCq  —  SRq  fit  arcus  RB  menfura 

rationis  inter  SR -fc  SR# -f- SP 2  &  SP,  jaceant  autem  arcus  illeRJS 
&  pundum  Q  ad  partes  diverfas  redae  SP.  Exhinc  Trajedoria  dabitur, 

fumendo  SM  aequalem  ipfi  ^ SCq  —  SR#,  in  reda  SB  capiendo  longitu- 
dinem  quamvis  SD,  ad  eandem  erigendo  perpendiculum  SE  circulum  fe- 
«ans  in  £,  8c  jungendo  D  E.  Nam  fi  retro  ponatur  a  pundo  B  circularis 
arcus  PR,  cujus  longitudo  menfura  fit  rationis  inter  SEjj-ED&SD 
ad  Modulum  SM ,  8c  in  femidiametro  SR  capiatur  diftantia  SP  ?pqualis 
ipfi  SD  ?  erit  pundum  Pad  Trajedoriam  defcribendam,  Tempus  autenji 
quo  radius  6  P,  a  centro  ad  corpus  motum  dudus,  percurret  aream  quam¬ 
vis  hu  jus  Trajedoria,  erit  ut  incrementum  vel  decrementum  reda  DE 
per  tempus  illud  fadum  :  11am  area  percurfa  aquatur  huic  incremento  vel 
decremento  in  Modulum  dimidiatum  ^  SM  dudo.  Velocitas  vero  corpo¬ 
ris  in  loco  quovis  P,  erit  ad  velocitatem  qua  in  Circulo,  ad  eandem  diftan¬ 
tiam  S P,  cum  iifdem  viribus  revolvi  poflet,  ut  */SC#  -(-  SPq  ad  SC.  Ex 
conftrudione  patet,  hanc  Spiralem  tertiam  infinitis  gyris  centrum  cin- 
gere  infra  pundum  datum  Py  at  fupra  idem  pundum  vel  non  undique 
cinget,  fi  arcus  RB  minor  fuerit  quam  circumferentia  tota  RBER  j  vel 
toties  cinget,  quoties  arcus  ille  circumferentiam  excedit, 
fM  F  /  Z  *  Caf 
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Caf.  4.  Reliquis  manentibus,  fint  jam  Sc  SQ  sequales.  Centro  S 
8c  intervallo  SP  defcribatur  circulus  PXB ,  Sc  lit  arcus  PB  aequalis  ipfi 
S  C,  jaceant  autem  arcus  PB  Sc  punctual  ^  ad  partes  diverfas  redae  SP. 
Exhinc  Trajedoria  dabitur,  fumendo  in  reda  SB  longitudinem  quamvis 
SD ,  centroque  S  Sc  intervallo  SB  defcribendo  circuli  arcum  DZ  aqualem 
ipfi  SC.  Nam  fi  ordine  circulari  contrario  ponantur  arcus  PB  a  pundo 
Fig.  30.  P  &  arcus  DZa  pun  do  D  :  erit  pundum  Z  ad  Trajedtoriam  defcribendam* 
Tempus  autem  quo  radius  SZ,  a  centro  ad  corpus  motum  dudus,  percur- 
ret  aream  quamvis  SPZ,  erit  ut  differentia  radiorum  SZ  Sc  SP  :  nam  area 
percurfa  aequatur  huic  differentiae  dud<e  in  femiffem  diftantiae  &C.  Yelo- 
eitas  vero  corporis  in  loco  quovis  P,  erit  ad  velocitatem  qua  in  Circulo, 
2d  eandem  diftantiam  S  P,  cum  iifdem  viribus  revolvi  poffet  ,  ut 

x/SCq  -j*-  SPq  ad  SC..  Ex  conftrudione  patet,  hanc  Spiralem  quartam 
efle  Reciprocam  illam,  cujus  longitudinem  flipra  dimen  fam  dedimus. 

Caf.  5.  Reliquis  adhuc  manentibus,  fit  jam  minor  quam  Cen¬ 
tro  S  Sc  intervallo  s/S^ji —  Tgfq  defcribatur  circulus  RAE  reda?  SP 
occurrens  in  deinde  fit  arcus  RA ,  ad  ejufdem  circuli  arcum  cu¬ 
jus  fecans  eft  SP,  ut  y/SCq  S  Rq  ad  SR  *  ponatur  autem  arcus  ille 
RA  ad  eafdem  partes  reds  SP  cum  pundo  ®  :  8c  A  erit  Apfis  ima  Tra- 
jedoriae.  Exhinc  vero  Trajedoria  dabitur,  fumendo  S M  aequalem  ipfi 

V\Cq  SR  q,  in  reda  SA  capiendo  longitudinem  quamvis  SB  quae  fit 
major  quam  S  A,  ducendo  D  P  quae  circulum  tangat  in  E,  8c  jungendo 
S  E.  Nam  fi  ad  utrafque  partes  pundi  A  ponatur  arcus  circularis ARy 
cujus  longitudo  menfiira  fit  anguli  BSE  ad  Modulum  SM,  Sc  in  femidia- 
metris  capiantur  diftantiae  iSP  aequales  ipfis  SB:  erunt  .panda  Pad 
Trajedoriam  deferibendam.  Tempus  autem  quo  radius  SP,  a  centro  ad 
corpus  motum  dudns,  percurret  aream  quamvis  S  APy  erit  ut  reda  BE : 
a*Iea  l:>ercur^a  equator  ipfi  BE  in  Modulum  dimidiatum  f  S  M  d little. 

3i»  Yelocitas  vero  corporis  in  loco  quovis  P,  erit  ad  velocitatem  qua  in  Cir- 
culo,  ad  eandem  diftantiam  SP,  cum  iifdem  viribus  revolvi  poffet,  ut 

1/ SC q<-jr S  P  q  S C.  Ex  conftrudione  patet,  hanc  quintam  Spiralem 
vel  nullum  habere  JModum,  vel  unicum,  vel  plures,  pro  varia  proportion 
ne  red®  ad  diametrum  circuli  EAR:  toties  enim  Traje£toria;  fefe 
decufiabit,  quoties  ilia  reda  diametrum  excedit,  8c  Nodi  omnes  fiti  erunt 
ad  Apfidis  lineam  AS. 

.  Sunt  itaque  Trajedoriarum  quinque  Species.  Harum  primam  atque  ul- 
timam  defc^ipfit  olim  Newtonus  per  Hyperbolae  8c  Ellipfeos  quadraturam. 

Geometris  integrum  erit,  ex  addudis  hadenus  Exemplis  de  Methodo 
ra  judicare  $  quam  quidem,  fi  proba  fuerit,  ulterius  excolere  pergent 
8c  excolendo  latius  promovebunt.  Patet  utique  campus  amplillimus  in 
quo  vires  fu as  experiri  poterunt,  praefertim  fi  Logometriae  Trigonometric 
am  in  uper  adjungant,  quibus  miram  quandam  affinitatem  in  fe  invicem 
cun  i  bus  intercedere  notabaim  Hifce  quidem  Principiis  haud  facile  ere- 
,  geneialiora  dari  poffe^  cum  tota  Mathefis  vix  quicquam  in  uni- 

luo  ambitu  compledatur,  prater; angulo rum  jrationum  Theoriam. 

X  y  .  Ne- 
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Kcque  fane  commodiora  fperabit,  qui  animadverterit  EfFedlionis  facilita- 
tem  per  ampliiTimas  illas,  omnibufque  fuis  numeris  abfolutas,  turn  Lo- 
garithmorum  tuin  Sinuum  8C  Tangentium  Tabulas,  quas  anteceiTorum 
noftrorum  laudatiilimse  folertice  debemus  acceptas.  Ut  vero  tanti  benefi- 
cii  uberior  nobis  exfurgat  frudtus,  id  nunc  exponendum  reftat,  quibus  ar- 
tibus  ad  iftiufmodi  concluflones  redtiilime  perveniatur.  In  hunc  finein 
Theoremata  quaedam,  turn  Logqmetrica  turn  Trigonpmetrica  adjeciliem, 
quas  parata  ad  ufum  affervo  ^  ni  confultius  vifum  efiet,  quum  abfque  ni- 
miis  ambagibus  ea  tradi  non  poffent,  intacla  potius  pueterire  atque  aliis 
denuo  inveftiganda  relinquere.  Casterum  ifthoc  apparatu  non  Temper  eft 
opus-,  nam  in  Methodo  fluxionum  Taspe  evenit  ut  ipfe  Fluentes,  omiifis 
hujufmodi  fubfidiis,  ad  Logometriam  fatis  commode  revocentur  :  id  quod 
uno  atque  altero  Exemplo  oftendam. 

Egimus  irr  pnecedentibus  de  redtilineo  Graviura  defcenfu,  per  Medii 
refiftentiain  continuam  retardato,  ex  Hypothefi  quod  ilia  refiftentia  eftet 
in  duplicata  ratione  velocitatis.  Ex  eadem  Hypothefi  refiftentiain  corpo¬ 
ris  penduli,  in  Cyrloide  ofcillantis,  jam  lit  propofitum  invenire.  Cycloi- 
dis  itaque  in  redtam  explicate  fit  AC  dimidium,  C  pundtum  infimum,-  B 
pundtum  a  quo  cadere  incipit  corpus  pendulum,  BCr  CD  arcus  defcenfu 
ejus  Sc  fubfequente  afcenfu  defcripti.  Hifce  pofitis,  exquirenda  eft  ratio 
quam  habet  refiftentia  corporis  ill  loco  quovis  Ey  ad  pondiis  ejus  relativum 
in  Medio  refiftente.  Exponatur  pondus  illud  per  AC',  Sc  vis  ab  eodem 
oriunda,  qua  pendulum  acceleratur  ad  E ,  exponetur  per  CE;  quse  fi  di- 
catur  x.  Sc  momentum  ejus  ?  momentum  arcus  jam  defcripti  BE  erit 
—  i.  Exponatur  vis  refiftentia?  per  %  -y  Sc  vis  qua  pendulum  vere  accele¬ 
ratur,  erit  ut  exceffus  vis  prioris  fupra  refiftentiam,  hoc  eft,  ut  x — 
Itaque  cum  refiftentia  fit  ut  quadratum  velocitatis,  refiftentia?  momentum 
i  erit  ut  velocitas  Sc  velocitatis  momentum,  hoc  eft,  ut  x  Sc  x  —  z,  fi¬ 
ve  ut  %x  —  x  x.  Nam  fi  tempus  in  particulas  a?quales  dividatur,  erit  ve¬ 
locitas  ut  arcus  defcripti  momentum  —  x,  8c  velocitatis  momentum  ut  vis 
acceleratrix  x  —  &  qua?  momentum  illud  generat.  Quoniam  ergo  &  eft  ut 
z'x  —  x  i,  ft  capiatur  quantitas  invariabilis  a ,  qua?  fit  idoneae  magnitude 
nis:  erit  a  &  =  z  x —  x  'x.  ■  *  ^  "  , 

Ad  hanc  cequationem  conftruendam,  aflumatur  quantitas  v  qua?  fit  va- 
riabilis,  Sc  fingatur  aequatio  z  =p  -j~  q  x  -j-  rvy  in  qua  nota?  p,  qy  r  defig- 
nent  alias  novas  quantitates  invariabiles  *,  Sc  erit  izzqx-\-r  y>  Huce 
porro  valoribus  ipfarum  z  Sc  i  fubftitutis  in  aequatione  prima  a*  =  zx  — 
x  *,  habebitur  77^/,  x  a  r  v  1,  Xx^rvx.  Ut  ha?c  a?quatio 
fimplicior  evadat,  ponatur  q — 1=0,  8c  a q — p=o*,  fiveg=i,  8cp  =  a: 

Sc  fiet  a  ~  =  i,  ac  praeterea  %z±cL-\~xArr  v.  Jacentibus  pundtis  D  8c  S  ad 

eandem  partem  pundti  C,  intelligatur  CS  aequalis  ipfi  a  :  8c  erit  z,  =  SE 

•  .  *  1  «  •  v  .  • .  -  ^  , 

+  rv,  atque  CS~  =3*  Sit  c  valor  quantitatis  v,  dum  incidit  punftum 

E  in  pundtum  C:  &  quantitas  x,  five  CE ,  asquabitur  menfura  rationis 

Z  2  quam 
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quam  habet  v  ad  c  pro  Modulo  CS,  per  Propofitionem  primam  :  quam 

aiqualitatem  fic  defignare  foleo,  CE  =  CS  Tota  ergo  Problematis 


V 


atque 


T  ~  CS 


difficultas  jam  revocatur  ad  binas  illas  a?quationes  CE  =  CS 

%~SE-\"rv:  ha?  vero  deduci  non  poterunt  in  ufum  priufquam  deter¬ 
minate  fuerint  quantitates  r  8c  CS.  Ad  hoc  efficiendum,  due  reliant 
conditions  nondum  adimpletev  oportet  enim  relillentiam  effe  nuilarn, 
atque  adeo  quantitatem  2;  five  SE  +  r  v  evanefcere,  ubi  pun&um  E  in 
pun&a  B  8c  D  incident. 

Sint  ergo  k  8c  d  valores  ipfius  u,  dum  incidit  punftum  E  in  punfta  B  Sc 
&  refpeftive :  8c  in  his  cafibus  habebuntur  SB -|-  r  b  =  o,  SD  -J-  r  d  =  o. 

Under—— r  = - j-,  atque  *  =  S  E  r  v  =  SE - jSB  =  SE 

—  "J"  S  D.  Porro  erit  7f]j=  -j  v  atque  adeo  CS  =  (CS 
b  '  id 

c  CS —  CB  -J-CD  =)  BD  :  unde  dabitur  pundtum  S. 

Componetur  itaque  Problema  hunc  in.  modum.  Producatur  B  D  verfus 
DzdS,  eo  ufque  donee  BD  fuerit  menfura  rationis  inter  SB  Sc  SD  ad 
Modulum  CS.  Deinde  ad  arbitrium  pofita  quantitate  c,  ita  capiantur 
quantitates  b  &  v,  ut  eodem  Modulo  CS,  fiat  CB  menfura  rationis  quam 
habet  b  ad  c,  fiat  quoque  C  E  menfura  rationis  quam  habet  Bade.-  8c  erit 
vis  refiftentia  in  loco  E,  ad  pondus  relativum  corporis  penduli,  ut  SE— 

j-SB  ad  C  A. 

Hujus.  Problematis  folutio  utilitatem  habet  in  Phyfica  non  contemnen- 
dam  :  quapropter  conftruaionem  ejufdem  Linearem,  ex  eadem  Analyfi 
dedudtam,  fubjungere  vifum  eft,  Invento  uti  fupra  pundto  S  ad  redtam  > 
SA  erigantur  perpendicula  D H,  Cc,  ER,  BE,  AN,  reels  S2V  utcunque 
per  S  dndte  occurrentia.  in  H,  c,  K,  F,  N.  Per  pundtum  c  ducatur  redta 
da  parallela  reft*  DA,  qua  iifdem  perpendiculis  occurrat  in  d,  c,  e  b  a,x 
&  ad  Afymptoton  S  A  ducatur  Logiftica  HG  IF,  quae  tranfeat  per  pun- 
c  a  H  8c  F,  fecetque  perpendicula  Cc,  E  K  in  G  8c  I,  ac  parallelam  d  a  in 
m  :  namque  his-  pofitis,  erit  pondus  relativum  corporis  penduli  ad  vim 
illam  qua  pendulum  acceleratur  ad  pundtum  A' in  Medio  non  refiftente 
ut  aN  ad  e  K ;  erit  autem  ad  vim  refiftentia:  in  loco  E,  ut  aN  ad  KI-  at¬ 
que  adeo  ad  vim  qua  pendulum  acceleratur  ad  pundtum. J5  in  Medio- refi- 
itente,  ut  aN  ad  el.  Porro,  fi  per  pundtum  m  ducatur  ad  redtam  SMA 
perpen  icu  aiis  LmM ,  qua1  fccet  SN  in  E :  erit  M.  locus  ubi  refiftentia 
M  maxima:,  atque  adeo  refiftentia  ilia  maxima,  erit  ad,pondus  relativum 
penduli,  ut  L  m  ad  Na,  hoc  eft,  ut  CM  ad  CAl 
Ceterum  ft  ita  ducatur  refta  SN,  ut  abfeindat  redam  DH  qux  fit-  du- 
pla  i pi ius  SD,  centroque  C  &  mtervallo  CB  deferibatur  Circulus  BOP 
q|U. occurrat  perpendrculo  RE  in  0  :  erit  penduli  in  Medio  refiftente  oft 

cillantis 
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cillantis  velocitas  in  loco  E,  ad  velocitatem  penduli  ejufdem  ad  eundem 
locum  E  delati  per  idem  pondus  relativum  in  Medio  non  refiftente,  ut 
media  proportionalis  inter  CS  8c  K  I,  ad  EO. 

Adhasc  fi  jungatur  CO,  &  in  perpendiculo  KE  fumatur  ER,  quae  fit  ad 
CB  ut  CB  ad  mediam  proportionalem  inter  4CS,  ScKI-,  continuoque  du* 
£tu  reftae  ER  in  bafin  BE  generetur  area  BgRE:  erit  tempus  quo  Cy- 
eloidis  arcus  BE  defcribitur  in  Medio  refiftente,  ad  tempus  quo  idem  ar¬ 
cus  defcriberetur.in  Medio  non  refiftente,.  ut  area  ilia  BQRE,  ad  Circu- 
li  feftorem  B  OC.  Pergo  nunc  ad  alia.  . 

Denfitatem  Aeris  invenimus  ad  quamvis  altitudinem,  ubi  vis  Gravita- 
tis  vel  erat  uniformis,  vel  decrefcebat  in  recefiii  a  centro  telluris  in  du- 
plicata  ratione  diftantise  .•  libet  eandem  exquirere  denuo,  ubi  gravitatio- 
vel  augetur  vel  diminuitur,  in  ratione  dats  cujufvis  dignitatis  diftantis. 
Sit  S  centrum  telluris,  A  punctum  in  ejus  fuperficie  vel  alibi  utcunque 
litum,  SAF2  reda  a  centro  ad  fummitatem  Atmofphxrx  produfta  :  Sc 
qusrenda  fit  ratio  denfitatis  in  loco  A,  ad  denfitatem  in  loco  quovis  F, 
ex  Hypothefi  quod  vis  gravitatis  in  P  fit  ut  diftantix  SF  dignitas  qua>- 
cunque  SFn,  cujus  index  eft  n.  Pro  SF  fcribatur  x,  ac  defignent  d  Sc  v 
denfitates  Aeris  ad  A  Sc  F 5  Sc  cum  denfitas  fit  ubique  ut  preffura  totins 

Aeria  incumbentis,  erit  denfitatis  momentum  ut  momentum  prelTurx, 

•  • 

hoc  eft,  i  ut  v  'x  atque  adeo  ~  ut  i  Sit  AC  altitudo  Atmofphfe- 

rse,  cujus  uniformis  denfitas  eadem  eflet  ac  denfitas  loci  A  \  vel  fit  AC 
aft*  altitudinem  Hydrargyri  barometrici  in  loco  A ,  ut  denfitas  Hy- 
drargyri  ad  denfitatem  Aeris  in  eodem  loco  A  .*  Sc  fi  pundtum  F 
accedere  intelligatur  ad  pundum  A  t,  erit  altitudo  Hydrargyri  ba¬ 
rometrici  in  loco  A ,  ad  altitudinem  Hydrargyri  barometrici  .  in  loco 
F,  ut  AC  ad  FC.  Aeris  ergo  in  loco  A  denfitas  d,  eft  ad  Aeris  in  loco  F 
denfitatem  ut  AC  ad  FC :  unde  confequitur  ut  fit  d  v  five  u  ad  d 


five  v,  ut  A F  five  *,  ad  A C.  Erit  itaque,  in  hoc  cafu,  AC—  =  x  = 
^A*'  Q-uoniam  erS°j  ubicuaque  fumeretur. pundum  F,  erat  —  ut  * 


erit  porro  A  C,^~  SA*'  u^^cun^ue  to^tur  pundunrF.  . 

Jam  ft  gravitatio  fit  reciproce  ut  diftantia  a  centre^  .five  ut—  vel 

•  x  • 

erit  71  ==  — 1,  atque  inde  AC  ~  =  SA^  *,  unde  fi  Fluent  es  ft  a- 

tuantur  aequales,  menfura  rationis  inter  denfitates  d  8c  v  ad  Modulum  .,4  C, 
sequabitur  menfurae  rationis  inter  diftantias  SF  8c  SA  ad  Modulum  SA . 

• Si  gravitationis  fit  alia  qusvis  Lex :  quoniam  eft  AC  JL  ;=  liL-yfiFlu- 

i  SFn+ 1  ^  ^  A.n  *  " 

entes  ftatuantur  xquales,  erit  ^  ~  in  -g-^n - SA  menfura  rationis 

inter  denfitates  d  Sc  v  ad  Modulum  A  C.  Itaqiie  fi  fumantur  in  progrefli- 

~  -  -  •  —  one 
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one  Geometrica  termini  crefcentes  SA,  SF,  SF i,  SF 2,  &’c.  decrefcen- 
ttes  SF,SA,Sf2,Sfi,  &c.  mmfura  rationis  inter  denfitates  Aeris  in  A 
8c  F ad  Modulum  A C,  erit  4-  Af%t  fi  gravitatio  lit  reciproce  in  triplica- 
ta  ratione  diftanti*  •,  erit  Af  2,  fi  gravitatio  fit  reciproce  in  duplicata 
ratione  diftanti*  *  erit  .4  F,  fi  gravitatio  uniformis  ftatuatur;  erit  ±AFt, 
fi  gravitatio  fit  ut  diftantia  ;  erit  \AF 2,  fi  gravitatio  fit  in  duplicata  ra- 
ttione  diftanti*.  Et  fic  proceditur  in  infinitum. 

Denique  ut  plenius  conftet,  Syntheticas  etiam  demonftrationes  ex  ele- 
•  mentis  prxmiflis  levi-negotio  concinnari  pofie;  fufficiet  unicum  infuper 
addidifie  Exemplum,  t*det  utique  plura  jam  pr  ferre.  Repetatur  itaque 
divifio  ilia  Nautica  Meridian*  quam  fupra  attigimus,  &  videamus  etiam 
abfque  ope  Curv*  cujufpiam  Logometric*,  annon  fimplicior  aliquanto  fit 
■futura  demonftratio  ad  modum  fequentem.  Sit  PXC^Telluris  axis,  CO 
: femidiameter  JEquatoris,  PAOB Q  Meridianus  •,  8c  invenienda  fit  in 
planifphvrio  Nautico  magnitudo  cujufvis  arcus  A  B.  Ad  arcus  illius  ter- 
fminos  A  Sc  B  ducantur  ab  alterutro  Polorum  P  vel  ^ reel*  §A,  &R,  fe  j 
midiametro  CO  occurrentes  in  D  Sc  E :  Dico  magnitudinem  Nauticam 
Fig.  55.  arcus  squalem  efle  menfur*  rationis  inter  EC  Sc  D  Cud  Modulum 
O  C.  Nam  divifus  intelligatur  arcus  A B  in  particulas  quam  minimas 
RS,  8c  jungantur  QR,  QS  qus  fecent  CO  in  T  Sc  V-,  Sc  demifio  in  axem 
perpendiculo  SX  quod  led*  gR  occurrat  in  Z,  erit  lineo'a  SZ  aqualis 
particul*  RS.  Itaque  magnitudo  Nautica  nafcentis  arciis  RS  erit  ad 
-Sph*r*  femidiametrum  OC,  ut  arcus  ille  RS  five  lineola  SZ  ad  SX,  hoc 
eft,  ut  FT  ad  VC.  Unde  per  Corol.  2.  Prop.  1.)  magnitudo  ilia  Nautica 
squatur  menfur*  rationis  inter  VC  Sc  TC  ad  Modulum  OC:  &  fimiles  u- 
trobique  fummas  colligendo,  magnitudo  Nautica  totius  arcus  A  B  xquabi- 
tur  menfur*  totius  rationis  inter  EC  Sc  DC  ad  eundem  Modulum  0  C. 
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°,9 

7.943282347 

• 

'0,09 

1.23026877; 

o,B 

*5.?°9573445 

0,08 

1.202264435 

o,7 

5.0118723^6 

0,07 

1.174897555 

0,6 

3.9BI07I706 

0,0  6 

1. 148153621 

3.162277660 

0,05 

1.122018454 

[0,4 

2.511886432 

0,04 

1.096478196 

1.9952*52315 

0,03 

1.071519305 

[0,2  - 

1.584893193 

0,02 

1.047128548 

!o,i 

1.258925412 

0,01 

1.G23292992 
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Logs  Ndt  Nitm .  Log .  flat  Num,\ 


0,009 

1.020959484 

0,000009 

1.000020724 

0,008  . 

1.018591588 

0^000008 

1. 00001 8421 

o,co7  ' 

1.016248694 

0,000007 

1. 00001 61 18 

0,006 

1.015911586 

0,000006 

1. 00001 5816 

0,007 

1.011779474 

0,000005 

1 .00001151 5 

0,004 

1.009252886 

0,000004 

1.0000092 10 

0,005 

1.006951669 

0,000005. 

1.000006908 

0,00.2 

j  .0046 1 57  94 

0,00000  2 

1.000004605 

0,001 

1.002505258 

0,000001- 

1.000002502 

0,0009 

1.002074475 

r, 000000  9’ 

1.000002072 

o,coo8 

1.0018457  66 

0,0000008 

1.000001842 . 

0,0007 

r. 001615109 

0,0000007 

1.000001611 

i  r  * 

0,0006 

1.001582506 

0,0000006 

1. 000001  581 

0,0005 

1.001151956 

0,0000005 

1 .60000 IT  51 

0,0004 

1.000921459 

0,0000004 

1.00000092 1 

0,6005- 

1.000691015 

0,0000005 

I.0000C06  90 

0,0002 

1.000460625 

!  f 

0,0000002 

T  .000000460 

0,0001 

1.000230285 

0,0000001 

1.000000250 

0,00009 

1.000207254 

1 

0,00000009 

j  1.000000207 

0,00008 

1.000184224 

0,00000008 

1. 000000 184 

0,00007 

1.000161 194 

0, 00000007 

1  1 .0000001 61 

0,00006 

1.000158165 

0 

s* 

0 

0 

0 

0 

0 

0 

0 

On 

I  1. 0000001 58 

0,00009 

1.0001151 56 

! 

O 

O 

O 

O 

O 

O 

O 

O 

1 1 .000000 1 1 5 

t  7 

0,00004 

1.000092106 

i 

0,00000004 

:  1.000000092 

0,00005 

1.000069080' 

0,00000005j  I.OOOOOO069 

0,00002 

1.000046055 

0,00000002 

1.000000046 

0,00001 

1.000025026 

0,00000001 

*  1.000000025 

This  Table  I  fometimes  make  ufe  of  for  finding  the  Logarithm  of  any  - 
Number  propos’d,  and  vice  verfa.  Suppofe  I  had  occafion  to  find  the’* 
Logarithm  of  2000,  !  took  in  the  firft  Clafs  of  my  Table  (the  whole  .* 

Table  con  lifts  of  8  Claftes)  for  the  next  lefs  to  2,  which  is*  .9952623 15, 
and  againft  it  is  3,  which  confequently  is. the  firft  Figure  of  the  Loga¬ 
rithm  fought.  Again,  dividing  the  Number  propos’d  2,  by  1.995262315 
the  Number  found  in  the  Table,  the  Quotient  is  .1.002374467*  which  - 
being  look’d  for  in  the  fecond  Clafs  of  the  Table,  and  finding  neither  its 
equal,  nor  a  leffer,  I  add  0  to  the  part  of  the  Logarithm  bef>re  found,  v 
and  look  for  the  faid  Quotient  1.002574467  in  the  third  Clafs,  where  the 
next  lefs  is  1,002505758,  and  againft  it  is  1,  to  be  added  to  the  part  of 
the  Logarithm  already  found  *  and  dividing  the  Quotient  1.002574467,*. 
by  1.002505258,  laft  found  in  the  Table,  the  Quotient  is  1,000069070  5  • 
which  being  fought  in  the  fourth  Clafs  gives  o,  but  being  fought  in  the 
fifth  Clafs  gives  2,  to  be  added  tothe  part  of  the  Logarithm  already  found  •,  - 
mid  dividing  the  laft  Quotient  by  the  Number  laft  found  in  the  Table, 
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viz.  1.000045053,  theQuotient  is  1.000023015,  which  being  fought  in  the 
fixth  Clafs,  gives  9  to  the  part  of  the  Logarithm  already  found  :  And 
dividing  the  laft  Quotient  by  the  new  Divifor,  viz.  1.000002072,  the 
Quotient  is  1.000000219,  which  being  greater  than  1.000000115,  fliews 
that  the  Logarithm  already  found,  viz,.  3,3010299  is  lefs  than  the  Truth 
by  more  than  half  an  Unit  *  wherefore  adding  1,  you  have  Briggs' s  Lo¬ 
garithm  of  2000,  viz.  3,3010300. 

If  any  Logarithm  be  given,  fuppofe  3,3010300,  throwaway  the  Cha- 
ra£teriftic,  i^hen  over  againft  thefe  Figures  3  ...  o..  1  ...  o 3 ..  o  ..  o, 

'you  have  in  their  refpedtiveClaffes  1,995262315 . o . 1,002305238 

e.i..  o  .....  i ,00006 9080 .... o ... o  which  multiplied  continually  into  one 
another,  the  Product  is  2.000000019966,  which  by  reafon  theChara&e- 
riftic  is  3,  becomes  2.000,000019966,  &c.  that  is,  2000,  the  natural  Num¬ 
ber  defired.  I  fhall  not  mention  the  Method  by  which  this  Table  is 
fram’d,  becaufe  you  will  eafily  fee  that  from  the  ufe  of  it. 

It  is  obvious  to  the  intelligent  Reader,  that  thefe  Clafles  of  Numbers 
are  no  other  than  fo  many  Scales  of  mean  Proportionals :  In  the  firft 
Clafs,  between  1  and  10  *  fo  that  the  laft  Number  thereof,  vi s.1,2  5  892  54 12 
is  the  tenth  Root  of  io,  and  the  reft  in  order  afcending  are  the  Powers 
thereof.  So  in  the  fecond  Clafs,  the  laft  Number  1,023292992  is  the 
hundredth  Root  of  10,  and  the  reft  in  the  fame  manner  are  Powers 
thereof.  So  1,002305238  in  the  third  Clafs,  is  the  tenth  Root  of  the 
laft  of  the  fecond,  and  the  reft  its  Powers,  &c .  Or,  which  is  all  one,  each 
Number  in  the  preceeding  Clafs,  is  the  tenth  Power  of  the  correfponding 
Number  in  the  next  following  Clafs:  Whence  ’tis  plain,  that  to  conftrudt 
,  thefe  Tables  requires  no  more  than  one  Extra&ion  of  the  fifth  or  furfo- 
lid  Root  for  each  Clafs,  the  reft  of  the  Work  being  done  by  the  common 
Rules  of  Arithmetick  •,  and  for  extradling  the  fifth  Root,  you  will  find 
*  Abr.  Vo!.  I.  more  than  one  very  compendious  Rule  in  Num .  *  210  of  thefe  T ranfatti- 
rf.  Sr.  ons,  if  any  one  fhall  defire  to  examin  the  computus  of  thefe  Tables. 


Tbe  DoBhne  XXXI.  In  order  to  underftand  what  follows,  it  muft  be  obferved, 

tnd^AUernatU  That  as  in  the  notation  of  Powers,  aaaabbbcc  is  defign’d  by  a* 
am  impw'd,  ^  ?a,  and  univerfally  p  times  the  pofition  of  <*,  q  times  the  pofition  of 
andcompleated  r  times  the  pofition  of  c,  by  a ’  bq  c\  fo  in  things  expos’d  likewife:  (un- 
*^^t'^0^lefs  where ’tis  propos’d  they  fhould  be  all  different)  which  Indices,  as 
p.  19 5/”  ^ They  have  here  no  relation  to  Powers,  but  exprefs  only  the  Occurrences 
of  thofe  things  to  which  they  refpe&ively  belong  }  I  therefore  call  In¬ 
dices  of  Occurrences. 

2dly,  That  as  often  as  I  fhall  hereafter  mention  the  Combinations  or 
Alternations  of  the  p‘  q’ r‘  or  s  ’,  (which  confider’d  by  themfelves  are  capa¬ 
ble  of  no  variation)  I  mean  of  thofe  things  whole  Indices  they  are. 

3^7*  That  m  is  generally  put  for  the  whole  number  of  things  expos’d, 
whether  all  different  or  not,  i.  e%  equal  to  the  fum  of  their  Indices  •,  and 
for  fuch  a  number  of  them,  as  each  Combination  and  Alternation  muft 
confift  of.*  (unlefs  prefuppofed  equal)  which  explains  what  is  hereafter 

meant 
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meant  by  the  Combinations  and  Alternations  of  m  things  taken  n  and 
or  of  m  things  taken  in  and  and  the  like  ExprelFion,  by  whatever 
Symbols  the  number  of  things  out  of  which  the  Combinations  and  Al¬ 
ternations  are  to  be  made,  or  of  which  they  are  to  confift,  may  be  de¬ 
fig  n’d. 

Lemma  ill.  If  in  a  right  Line,  at  any  diftances,  be  plac’d  any  num¬ 
ber  of:  things,  a  he d, &c.  the  number  of  the  Intervals  ab,b  c,c  d,&c.  ter¬ 
minated  each  by  two  adjacent  things,  is  one  lefs  than  the  number  of 
things. 

For,  whereas  every  Interval  is  terminated  by  two  adjacent  things,  if 
to  any  number  of  things,  be  added  one  thing  more,  one  Interval  only 
is  thereby  added.  E.  1). x 

Lemma  2 .  The  number  of  the  Alternations  of  m  things  abc  d,  &c.  dif¬ 
ferent  each  from  other,  taken  in  and  my  is  m  times  the  number  of  the 
Alternations  of  in  —  i  things  a  be,  taken  m  —  i  and  in  —  i. 

For,  (by  Lem.  iftj  the  lalt  Letter  J,  belides  the  pofition  it  hath,  may 
have  in —  2  portions,  viz.  in  the  Intervals  which  are  between  m — i 
things  a  b  ci  but  it  may  alfo  have  one  more,  for  it  may  be  put  firft  of 
all,  it  may  therefore  have  m  pofitions  *,  and  thofe  in  all  the  different 
Orders,  whereof  m—i  things  are  capable  *  which  being  all  the  poffible 
pofitions  of  d ,  in  all  the  varieties  of  a  b  c,  is  all  the  variety  whereof  the 
whole  number  of  things  expofed  abed ,  &c.  is  capable.  Q.E.D. 

Lemma  3d.  The  number  of  the  Alternations  of  m  things  abed ,  &c. 
different  each  from  other,  taken  m  and  w,  is  equal  to  in  x  m  —  1  %m  in  —  2 
x  m  —  3  x  in  —  4,  &  c.  continu’d  to  in  places. 

For  let  wO,  exprefs  the  number  of  the  Alternations  of  m  things  dif¬ 
ferent  each  from  other  *  m—i  0,  of  in  —  1  things  and  the  like. 

’Tis  evident  that  if  in  ■=  1,  it  will  be  in  0 = in  •,  for  there  can  be  but 
one  order  of  one  thing. 

And  if  m  be  greater  than  unity,  then  will  it  be  (by  Lem.  2.)  in  0  =  m 
x  m  —  1  0  =z  m  *  m  —  1  *  m  —  2  0  —  m  y.  m  —  1  *  in  —  2  x  m  —  3  0  — , 
&c .  till  we  have  an  Equation  confift  in  g  of  m  places  •,  i.  e.  =  m  x  in  — • 1 
*  m  —  2  *  in  —  3*  &c.  continu’d  to  in  places.  ^  E.  D. 

Lemma  4th.  If  m  ®  exprefs  the  number  of  the  Alternations  of  m  things 
a*  b  cp  dq  e1  fr  &c.  taken  m  and  w,  and  *  the  number  of  p',  /3  the  num¬ 
ber  of  q\  y  the  number  of  r\  it  will  be  70  »  = 
vi  yin  —  1  x  m —  2  x  m —  3  yin — 4  *111  —  5  x  &c.  continu’d  to  m  places. 

pxp—  1  xp—%x&c  * x q  x q—Vx&'c. &xr  xr—i  x&c.  y  each  Series  continued 
top,  q ,  r,  &c .  places  refpedtively. 

For  the  number  of  the  Alternations  of  any  number  of  things,  how¬ 
ever  divided  into  parts,  is  produc’d  by  a  continual  Multiplication  of  the 
Alternations  of  thofe  things  amongft  themfelves  refpedtively,  which 
compofe  each  part,  into  the  number  of  their  Alternations  one  amongft 
the  other  •,  2.  e .  in  the  prefent  Cafe  (the  feveral  occurrences  being  fuppo- 
led  to  compofe  the  feveral  Parts,  and  confequently  the  number  of  the 
Alternations  of  the  things  compofing  each  part  equal  to  unity)  in  »  =  to 
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the  number  of  the  Alternations  of  the  things  compofing  the  parts  one 
amongft  the  other  *  but  the  number  of  their  Alternations  one  amongft 
the  other,  is  the  fame  in  this  Cafe,  as  it  the  things  expos’d,  being  all 
different,  were  divided  into  the  fame  parts*,  for  the  things  which  com- 
pofe  each  part  in  both  Cafes,  are  different  from  the  reft  of  the  things  ex¬ 
pos’d  *  i.  e.  by  Lem .  %d. 

wxw  —  i  *  in  — 2 x m — 3 x m —  4 *  m  —  5  x&c.  continu’d- to m places 

TxfScfi 


in  a 


f)  V  p  —  i  Xp —  2  X  &C 


x <7 x q  —  ix oc.|r'  xrxr  —  1  x each  Series.' 
continu’d  to  p,  7,  r  places  refpedtively.  E.  D. 

Lemma  5th.  The  number  of  the  Combinations  of  m  things  abed,  &c9 

different  each  from  other,  taken  11  and  11,  is  equal  to 

m  *  m  —  ix  m —  2  —  2  x  &c.  ,  0  , 

— - — - — - 2—f'cr~  each  Series  continued  to  n  places. 

71  x  11 — ix  it  —  2  x.  11  —  3  *  c5c.  r 

For  if  the  things  expos’d  be  divided  in  two  parts,  viz.  in  the  Ratio  of 
71  and  m  —  n,  ’tis  evident  that  their  different  Combinations  taken  n  and 
it,  are  produc’d  by  the  Alternations  of  the  things  compofing  the  Parts  one 
amongft  the  other  :  And  therefore  the  number  of  thofe  =  to  the  number 
of  thefe  =  to  the  number  of  the  Alternations  of  m  things  taken  w  and  m ^ 
the  Indices  of  whofe  occurrences  are  n  and  in  —  11  = 
in  x  in  —  1  y  vi  —  2  x  m —  3-  x  &c.  continued  to  in  places. 

11x11  —  ix&c.xm  —  11  xm —  n  —  1  *&c.  each  Series  continued  to  w  and 
in  —  it  places  refpedively  (by  Lem.  4th)  i.  e.  becaufe  w  +  m  — n  =  m  — 

mxm — t  — 2*771  —  %&c.  ,  4,  .  .  ,  _ _ 

— ix*— 2^r«— .j'erc.  each  Senes  continued  to  w  places.  E.  D. 

But  the  number  of  the  Alternations  in  every  Combination  is  =  n  x  it  —  r 
x  it  —  2  x  it  — ^  &c.  continued  to  n  places*  by  Lem.  3d  therefore 

.  Lemma  6th.  The  number  of  the  Alternations  of  m  things  a  b  c  d,  &c . 
different  each  from  other,  taken  11  and  it,  is  =  in  *  m  —  1  x  m  —  2  x  w  —  3  x9 
&c.  continued  to  11  places.  E.  D . 

Scholium .  Since  in  the  things  expos'd  the  fame  things  may  occur  more 
than  once,  and  alfo  n  be  lefs  than  in ,  the  Indices  of  the  occurrences 
which  are  in  fome  of  the  Combinations  of  m  things  taken  wand  it,  may 
differ  from- thofe  which  are  in  others  ^  but  thofe  Combinations,  the  Indi¬ 
ces  of  whofe  occurrences  are  the  fame,  are  faid  to  be  in  the  fame  Form 
Therefore,  whereas  n  is,  equal  to  the  Sum  of  the  Indices,  which  are  in 
each  Combination  taken  n  and  w,  if  11  be  exprefs’d  by  all  the  different 
Combinations  of  fuch  Indices  only  (being  integer  Numbers^  whereof  no 
one  may  exceed  the  higheft  Index  of  the  things  expos’d,  and  being  more 
than  one  in  a  Combination,  are  each  of  them,  which  are  in  the  fame 
Combination,  comprehended  in  a  diftindt  Index  thereof*  thefe  Expreffi- 
ons  of  n  will  neceflarily  be  the  feveral  Forms  of  the  Combinations  taken 
w  and  n,  whereof  m  things  are  capable  :  Whence  is  deriv’d  a  General 
fheorem  for  finding, the  Combinations  and  Alternations  of  m  things  ta¬ 
ken  w  and  H  univerfally :  i.  e.  Whether  m  confift  of  things  all  different 
or  not?>  and, whether  v  be  equal. to,  or  lefs  than, iru 
v  »  T 'beo£ 
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Theorem .  If  n  be  exprefs’d,  according  to  all  the  different  Forms  of 
Combination  which  the  things  expos’d  are  capable  of, 

Cp  =  the  higheft  Indexf  *  =  the  number  of  ps 

and<^  =  t^ie  next  higheft  =  the  number  of  q< 
jr~  the  next  higheft  jy  —  the  number  of  r* 

Cf—  the  next  higheft  —  the  number  of fs 

&c. 


In  every  form  of 
Combination. 


rA  =.  the  number  of  all  Indices  not  lefs  than  p  ) 

=  the  number  of  all  Indices  not  lefs  than  qC  Which  are  in 

jC  =  the  number  of  all  Indices  not  lefs  than  rfthe  things  Expos’d 

Cj)  —  the  number  of  all  Indices  not  lefs  than  f) 

&c. 

and  h  —  *  -j-  £,  c  =  b  -{-  y,  d  =  c  +  J',  &c. 

I  fay  the  number  of  the  Combinations  of  m  things  taken  n  and  w,  In 

any  one  Form  of  Combination,  fhall  be  I  x  .^— — i  &Ct  * 

B  —  x  B  —  *  —  i  C-HC — b  —  i  D  —  cxD-c-i 

- 17~a — — 7 - x  CS )C.x  „ - x&c.% - ft  ■;-? - ; - 

&  *  &  —  i  ^  x  >  i  c r  x  —  i 

&c.  continued  to  fo  many  Terms  as  there  are  different  Indices  ill 

the  form  of  Combination,  and  each  Term  to  *,  £,  r,  J',  &c.  places^refpe- 

dively,  and  this  number  multiply’d  into 

v  m — j  x  n  —  2Y.71  —  3  x  w — 4  *  w  —  5  *  w  —  6  ©V.  continu’d  to  n  places 

— B^:' f  1,1 — — — — . .  rr^M  I Jiwwagt  ~  *.  „ - - - n  ■  r  — n  hi  ~i  ~~  — 

pxp  —  i  x  p—  i  x  &c.  *  x  q  x  p  —  1  xcfc  ;^Xixr-i  *  I*  x  each  Se- 
ries  continued  to  p,  q ,  r,  d^.  places  refpedtively,  fhall  be  the  number  of 
their  Alternations* 

But  the  Sum  of  all  the  Combinations  and  Alternations  which  are  in  e° 
very  Form  of  w,  fhall  be  the  whole  number  of  Combinations  and  Alter¬ 
nations  of  m  things  taken  n  and  71. 

Demonji rati 07i.  Firft,  Then  ’tis  evident,  that  thofe  Combinations, 
which  are  in  different  Forms,  differ  from  each  other. 

Again,  ’Tis  evident  that  the  Combinations  of  m  things,  as  a  ’ b  °  c- dp 
e1  fn hr  2 r,  &c.  (the  Indices  limply  confider’d)  taken  n  ana  w,  in  a  Form 
wherein  are  p5  qs  and  r\  fhall  be  equal  to  the  number  of  the  Combinati¬ 
ons  of  the  p*,  which  are  in  the  things  expos’d,  taken  *  and  *,  multiply’d 
into  the  number  of  the  Combinations  of  the  qs  taken  <8  and  /3  multiply’d 
into  the  number  of  the  Combinations  of  the  r‘  taken  y  and  y. 

But  becaufe  p  and  all  lefler  Indices  are  comprehended  in  every  Index 
which  is  greater  than  themfelves^  therefore  is  A  =  to  the  number  of  p* 
which  are  in  the  things  expos’d,  and  for  the  fame  reafon,  would  B  =  the 
number  of  the  q\  and  Cthe  number  of  r* :  But  the  number  of  the  p', 
which  are  in  every  Form  of  Combination,  is  =  therefore  is  B  —  «  = 
to  the  number  of  q'  *  alfo  becaufe  the  number  of  p s  and  q *  together, 
which  are  in  every  Form  of  Combination,  wherein  there  are  q\  is  = 
*  +  £  =  therefore  is  C —  b  =  to  the  number  of  r\  and  fo  on,  how 
many  foever  were  the  different  Indices  in  any  form  of  Combination. 

A  a  2  But 
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Bat  (by  Lem.  5  th)  the  number  of  the  Combinations  of  the  p\  which 
are  in  the  things  expos’d,  whofe  number  is  A ,  taken  <*  and  *,  is 

^ — — --  continu’d  to  *  places,  and  the  number  of  the 

Combinations  of  the  q whofe  number  is  B  —  taken  /3  and  g,  is  = 

B — a  xB  —  a — 1  x  B  —  A  2  .  , 

- TTT - ; -  - ; — —  &c.  continued  to  /3  places,  and  the 

d  x  $  1  x  /g  — 2  *  1  ’ 

number  of  the  Combinations  of  the  r\  whofe  number  is  C  —  b  taken 

C  b  C  ^  j 

>  and  is  =  - — -  xy  —  i  <£'*•  continued  to  >  places.  2?.  Z). 

But  every  Combination,  in  one  and  the  fame  Form,  affords  the  fame 
number^of  Alternations  :  Therefore  the  number  of  Alternations,  in  any 
one  Form,  is  fo  many  times  the  number  of  Combinations,  as  is  the 
number  of  Alternations  in  any  one  of  thefe  Combinations. 

_  But  (by  Lem.  4th)  the  number  of  Alternations  in  any  of  thofe  Com¬ 
binations  fhall  be 

n — 1  x  n —  2  x  n —  3  x  n — 4  x  w  —  <>  y  n  —  6  x  &c.  continued  to  n  places 

f  xp  —  i  x  p  —  z  x  <2c.  \*  x  qxq —  2  x  r  x  r  —  ix  (2c?  x  each  Series  con¬ 
tinued  to  p  q  r  &c.  places  refpectively.  Q.  E.  D. 

Now  to  make  an  application  of  this  general  Rule  to  thofe  particular 
Cafes  which  have  already  been  confider’d  by  others,  and  which  are  con-~ 
tain’d  in  our  3^,  4 th,  5 th,  and  6th  Lemma's,  and  by  us  more  generally- 
demonftrated  *  I  fay 

If  n  —  ?n,  there  can  be  but  one  form  of  Combination,  and  but  one 
Combination  in  that  form*  and  therefore  the  number  of  Alternations  = 
my.  m  —  1  xm  —  2  *m  —  3  — 4  x  &c.  continu’d  to  m  places 

pxp  -  ix  (2c.\*  x  q  x  <7  ~J  y  (3c.  f  x  r  x  ($c.p  x  &c.  each  Series  to  p  qr, 
places  refpedively,  z.  e.  (if  p~  1)  =  m  x  771  —  1  x  m  —  2  x  ?w— 3  x  m  — -  4 

x  &c.  continu’d  to  m  places,  which  are  the  Cafes  of  the  4th  and  3d -Lew¬ 
i’s. 

But  if  the  things  expos’d  are  all  different,  and  n  be  lefs  than  m ,  which 
is  the  cafe  of  the  5th  and  6th  Lemma's,  then  alfo  can  there  be  but  one 
form  of  Combination,  and  it  will  be  rn  and  a  =  n,  and  the  whole 

number  of  Combinations  =  —  — — ■  i  e  — 

<*X* - XX* — 2  x  & C. 

mym  — 1  ym —  2  *&c.  _  ,  0  . 

^Tyn- “ Ty  n—  2  x  &c.  eac^  ^eries  continued  to  n  places,  and  therefore 

the  number  of  Alternations  -=zm  y  m—  i  x  m  —  2  x  &c,  continu’d  to  n 

places. 

To  illuftrate  this  Theorem ,  which,  as  delivered  in  general,  may  feem 
fomewhat  too  Abftra&ed  to  be  commonly  underftood,  I  fhall  fubjoyn 
one  fhort  Example, 


Example . 
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Example.  Let  the  things  expos’d  be  aaabbbcc,  or  according  to  our- 
way  of  notation  «5  hi  c-  5  ’Tis  requir’d  to  find  the  number  of  their  Com¬ 
binations  and  Alternations  taken  4  and  4. 

Then  (becaufe  in  the  things  expos’d,  there  is  no  one  thing  occurs  more 
than  thrice,  nor  more  than  three  things  different  from  each  other)  will 
all  the  forms  of  Combination,  which  the  things  expos’d  are  capable  of, , ' 

Cr- 1  ?  ■ 

be  thefe,  viz.  <2.2  >Then 

* '  v  c2  * 1 • 1  j 

In  the  firffc  form  will  p  =  3,  q  =  i,  *  =  1,  £  =  1,  A  —  7,  B  =  3 

In  the  fecond  form  will  p  =  2,  - ,  a  —  2 a  ■>  A  ~  3,  ■ 

In  the  third  form  will  p  =  2,  g  =  1,  *  =  ^  =  2>  =  3>  #  —  3 

„  „  ^  ^  B — *  2  2 

The  number  of  Combinations  in  the  firft  Form  —  ^  ^  x  —  4 

,  ^  Ax  A—  1  3x2 

The  number  of  Combinations  in  the  2d  Form  =.  u  x  ^  __  t  —  2  x  x 3 

The  number  of  Combinations  ^  f* — «  *  -B  *:  1 _ 2  _ _  ~ 

in  the  third  Form  *  *  0  *  ^  — 1  ~~  2  x  1 


And  the  whole  number  of  Combinations  —  10  * 


Alfo  the  number  of  Alternations. 

,  r-  n  HXW IXK-2XM 5  4*  3  *  2  *  l'—  .  ^  — r  4 

In  the  firft  Form  =  4><pXf_,x^  =  4  *  -4*4-16 

In  the  2d  Form  =  3* 


»x# — IXM — 2x1! — 3  4  x  3  x  2  x  I ,  v  4  _  tR 

~  X  —  1  a  1  ^  ’’ 


In  the  3dForm  =  3x 


a  x  if 
4 x  3*  2x1 _ 


/>*/>—  «r 

#  x  m — i  x  n — 2  x  n — 3 

i**  3*  

And  the  whole  number  of  Alternations  =  70 


—  O  v  _-!=■ -  =3X12 - 3  6 

-“3*  »xiNl. 


Many  are  the  Properties  of  this  Theorem ,  in  common  with  others,  as, 
to  find  the  Unci  a  of  a  Multinomial  rais’d  to  any  integer  Power,  lo  raite 
an  infinite  Series  to  an  integer  Power,  though  of  an  interrupted  Order, 
without  introducing  any  thing  immaterial,  or  which  mult  afterwards  e 
Expung’d*  and  many  others.  But  then  fo  many  Terms  of  the  senes 
‘muft  be  taken  in  at  firft  as  (hall  ferve  to  the  purpofes  of  the  intended 
Approximation,  otherwife  as  often  as  it  fhall  fall  fhort  of  that,  the  Ope-  - 

ration  muft  be  begun  de  novo.  ,  j  . 

Many  likewife  are  the  Properties  peculiar  to  this  Theorem ,  and  great , 

variety  of  Problems  might  be  fram’d-,  and  I  fcruple  not  to  lay  many 

may  occur  in  Practice,  which  are  folvable  by  this,  and  no  other  Me  o 

whatever, Hence. 
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Hence  may  be  found  the  number  of  Words  whereof  the  24  Letters  are 
capable,  from  one  Letter  in  each  Word,  to  any  number  of  Letters  given. 

Hence  may  be  found  the  number  of  all  Numbers,  to  any  given  num- 
-  ber  of  Places,  which  may  be  produc’d  from  any  number  of  Figures  gi- 
'vven. 

Hence  alfo  the  Compafs  of  a  Mufical  Inflrument  being  given,  the 
Time  and  number  of  the  Bars,  whereof  each  Tune  {hall  confift,  the 
:  number  of  Tunes  may  be  found  which  that  Inflrument  is  capable  of. 

To  give  an  inftance  of  the  prodigious  variety  that  there  is  in  Muflck, 
T  have  calculated  the  number  of  Tunes  in  Common  Time,  confifting  of 
eight  Bars  each,  which  may  be  play’d  on  an  Inflrument  of  one  Note 
^Compafs  only,  and  it  is  this,  viz ,  27584  270157.  013570.  368586. 
999728.  299176.  whereas  the  Changes  on  24  Bells  is  but  6 20448.  401733. 

239439.  360000,  which  is  but  ^^gg^p^g^  °f  the  number  of  Tunes, 

and  yet  Dr.  Wallis  in  his  Algebra  demonftrates,  could  not  be  difpatch’d 
in  31557.  600000.  000000  years. 

If  then  the  Inflrument  were  of  as  many  Notes  Compafs  as  any  Inftru- 
ment  now  in  ufe,  how  prodigioufly  muft  the  number  of  Tunes  be  en- 
creas’d  ^  the  Calculation  of  which  (tho’  much  more  intricate  and  operofe) 
would  be  equally  attainable  by  our  Tbeorejn. 


of  the  Laws  of  XXXII.  i.  Si  p  fit  numerus  cafuum  quibus  eventus  aliquis  contingere 
<^ancc.hy  &  q  numerus  cafuum  quibus  polfit  non-contingere  *  tarn  contin- 

<luam  non-contingentia  eventus  fuum  habent  probabili  atis  gra- 
3  dum  ;  Quod  fi  cafus  omnes  quibus  eventus  contingere  vel  non*contingere 
poteft,  fint  a?que  faciles  *,  probabilitas  contingentise  erit  ad  probabilita- 
tem  non-contingentia?  ut  p  ad  q. 

Si  A  Sc  collufores  duo  ita  de  eventibus  certent,  ut  fi  cafus  p  contin¬ 
gent,  A  vicerit*  fin  cafus  q  contingant,  B  vicerit*  atque  fit  a  fumma  de- 

pofita,  fors  feu  expedtatio  ipfius  A  erit  -■ fors  vero  feu  expedfatio 

ct  ct 

ipfius  B  erit  adeoque  fi  A  vel  B  expedlationes  fuas  vendant,  sequum 

eft  ut  pro  illis  recipiant  refpedive. 

Si  premium  aliquod  a  proponatur  vidtori  concedendum,  ita  ut  fi  cafus 
p  contigerint,  premium  concedatur  ipfi  A ,  fin  vero  cafus  q  contigerint, 
premium  ipfi  B  concedatur,  atque  A  8c  B  hoc  padtum  ineant,  ut  ante  e- 
Ventum,  premium  dividatur  pro  ratione  fortium,  A  debebit  fumere  par- 

tem  p B  ver°  parterr>  -qjp 

Si  eventus  duo  nullo  modo  ex  fe  invicem  pendeant,  ita  ut  p  fit  nume- 
rus  cafuum  quibus  eventus  primus  contingere  poffit,  &  q  numerus  cafuum 
quibus  poffit  non-contingere  ^  8c  fit  r  numerus  cafuum  quibus  eventus  fe- 

cundus 
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cun  Jus  contingere  poftit,  8c  s  numcrus  cafuum  quibus  point  non-continge* 
re«  Multiplicetur  -j~  q  per  ?'  — }- $,  8c  Produ£tum  Multiplication^,  vi%, 
p r  ^  qr  ^  p  s  -\-  qs  erit  numerus  cafuum  omnium  quibus  contingentia 
8c  non-contingentia  cventuum  inter  fe  variari  poffunt. 

Ergo  fi  A  8c  B  inter  fe  ita  de  his  eventibus  certent,  ut  A  contendat 
fore  ut  uterque  contingat,  ratio  fortium  erit  ut  pr  ad  qr  A-  p s  qs% 

Sed  fi  A  contendat  fore  ut  alteruter  contingat,  ratio  fortium  erit  ut 
p  r  q  r  -f-  p  s  ad  q  s. 

Si  vero  A  contendat  fore  ut  eventus  primus  contingat,  fecundus  au- 
tem  non  contingat,  ratio  fortium  erit  ut  ps  ad  pr-\-qr  -j-  qs. 

Et  eodem  argumentandi  inodo,  fi  tres  vel  plures  lint  eventus  de  quibus 
A  8c  B  certent,  ratio  fortium  invenietur  Multiplicatione  fola. 

Si  eventus  omnes  habeant  datum  numerum  cafuum  quibus  contingere 
poffint,  $c  datum  itidem  numerum  cafuum  quibus  poffint  non- contingere 
&  fit  ^  numerus  cafuum  quibus  eventus  aliquis  poffit  contingere,  &  b  nu«- 
merus  cafuum  quibus  poifit  non-contingere,  8c  fit  n  numerus  eventuum 
omnium  •,  elevetur  a  -f*  b  ad  poteftatem  n, 

Et  fi  A  cum  B  certet  ea  conditione  ut  fi  eventus  unus  vel  plures  conti- 
gerint,  ipfe  A  vicerit  ^  fin  nullus,  turn  B  vicerit  *,  ratio  fortium  erit  ut 
a  4-  bp  —  bn  ad  etenim  terminus  unicus*  in  quo  a  non  reperitur  eft  bna 
.  Si  A  cum  B  certet  ea  conditione,  ut  fi  eventus  duo  vel  plures  contige- 
rint,  A  vicerit;  fin  nullus  vel  unus,  turn  B  vicerit  5  ratio  fortium  erit 
tit  q-  ip  —  bn  —  na  b"  -  x,  ad  bn  n  a  bn  ~  1 :  Etenim  termini  duo  in 
quibus  a  a  non  reperitur,  funt  b'  8c  nab* ~~ 1  \  8c  fic  deinceps  de  ceteris. 

Prob.  I.  A  &  B  nna  tejfera  ludinit ,  e a  conditione,  ut  Ji  A  bis  vel  pluries7 
gUo  jatlibus  tejfera  ?no7tada  jecerit ,  ipfe  A  vincat ^  fin  fcmel  tantum ,  vet 
71071  omninOy  B  vincat  \  quanam  erit  ratio  fortiinn  ? 

Solutio.  Quoniam  eft  cafus  unicus  quo  monas  contingere  poteft,  8c  quin¬ 
ce  cafus  quibus  poteft  non-contingere,  fiat  a  =  T,  8c  b  —  5.  Rurfus  quo¬ 
niam  funt  o6to  jactus  tetters,  fiat  n  —  8,  8c  erit  a  if  ft  —  bn  —  nab*  -  1 
ad  bn  -f-  nab*  -  1  ut  663991  ad  1015625.  hoc  eft,  ut  2  ad  3  circiter. 

#  Prob.  II.  A  &  B  fngulis  globis  ea  conditione  certant ,  ut  qui  globion  pro~  - 
pius  ad  metam  mi f erit ,  union  ludinn  vincat  ^  jam  pofi  ludos  aliquot  perattos, 
ipfi'  A  deflint  ludi  4  quo  minus  vitfor  abeat ,  ipf  vero  B,  6$  at  ea  eft  ipfus 
A  m  mittendis  globis  dexteritas ,  ut  fors  illius  foret  ad  fortem  ipfus  B  ut 

3  ad  2^  fi  de  ii7iico  ludo  conte7iderent  ,  quanam  eft  ratio  fortium  in  cafu  * 
propofito  ? 

Solutio.  Quoniam  A  defunt  4  ludi  quomiiius  vi<ftor  abeat,  ipfi  ve- 
ro  B  6,  fequitur  fore  ut  certamen  futuris  concludatur  ludis  ad  plurimum 
9  videlicet  fumma  deficientium  ludorum  minus  unitate  ,  ergo  elevetur 
a  -f-  h  ad  poteftatem  nonam,  h^c  erit,  a9  a 9  a*  b  36  a7 b b -f*  84^ b* 
I26^5Z?4  -}-  126  a* bs  +  K^a^h6  1,6  aab7  qab*  -)-•  b9.  Et  fuman-  - 
tur  pro  A  termini  omnes  in  quibus  a  habet  4  vel  plures  dimenfiones,  8c 
pro  B  termini  omnes  in  quibus  B  habet  6  vel  plures  dimenfiones,  ergo 

ratio  , 
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*  ratio  fortium  erit  ut  a'-^qa^bAr  36  a1  b  b-\-  S>\a6bi  +  1 26^4  + 1260*  bs 
ad  84^3 b*  -ft  3 6aab7  +  $ab*  +  b\  Exponatur  a  per  3,  &  b  per  2,  Sc  ha- 
-bebitur  ratio  fortium  in  numeris,  videlicet  17^9077  ad  194048. 

Et  generaliter,  pofito  quod  p  Sc  q  fint  numeri  deficientium  ludorum  re- 
'fpedive  ^  elevetur  a  Jrb  ad  poteftatem  p  +  q  —  t,  Sc  fumantur  pro  A  8c 
B  refpe&ive  tot  termini  quot  ipfis  defunt  ludi  reciproce,  hoc  eft,  pro  A 
fumantur  tot  termini  quot  funt  unitates  in  q ,  pro  B  vero  tot  termini 
quot  funt  imitates  in  p. 

Prob.  III.  Si  A  &  B  JinguUs  globis  ludant ,  &  ea  fit  ipfius  A  in  rnitiendis 
* globis  dexteritas,  nt  pojjit  ipji  B  duos  ludos  ex  tribus  largiri  *  quAritur  quA- 
vam  foret  ratio  fortium  Ji  de  de  ludo  nno  contenderent. 

Solutio.  Sint  fortes  quaefitae  ut  x  ad  1,  Sc  eleve  ur  z  4”  1  ad  Cubum  * 
hie  erit,  -(—  3  5s  x  3  %.  — f-  1 .  Jam  cum  A  poifit  duos  ludos  ex  tribus 

ip fi  B  largiri,  A  in  fe  id  fufeipere  poterit,  ut  tres  ludos  continuos  vincat, 
adeoque  fortes  hoc  in  cafu  erunt  ut  &3  ad  3 z z  4  3^  +  f .  Ergo  z 3  —  ?>zz 
3  x  — 1.  Sive  2x5  zz.  z3  4“*  %zz  4"  3  %  +  1.  Ergo  z  2  =  z  +  1,  a- 

deoque  s  =  1 — - —  :  Igitur  fortes  quaefitag  erunt  - — - &  1  refpedtive. 

%/  2  —  I  #  v/2— I 

Et  generaliter,  fi  ea  fit  ipfius  A  dexteritas,  ut  poifit  aequali  forte  in  fe 

fufeipere  ut  n  vices  continuas  vincat,  A  poterit  deponere  n — - —  contra 

2  —  1 

1,  fore  ut  prima  vice  vincat. 


Prob.  IV.  Si  A  poffit  Aqua  forte  unum  ex  tribus  ludis  ipji  B  largiri,  qiiA- 
rztur  ratio  fortium  ipforum  A  &  B  cum  de  ludo  unico  contendunt ,  hoc  eft 
requiritur  ratio  dexteritatum. 

Solutio.  Sit  ratio  dexteritatum  ut  z  ad  1.  Si  autem  A  unum  ludum  ex 
tribus  ipfi  B  largiatur,  ergo  fufeipit  A  fe  ter  vifturum,  priufquam  B  bis 
vicerit  $  elevetur  itaque  z  +  1  ad  poteftatem  quartam,  videlicet,  2,4  -j- 
+  +  ergo  ratio  fortium  erit  ut  *,4  4x5  ad  6zz  4* 4£ 

4^  1  *,  Ergo  cum  aequa  forte  contendant,  fiat  2:4  -ft  4*3  =  6zz  4-  4^  Hh  1  i 
Qua  aequatione  foluta,  obtinebitur  z=  1.6  prope.  Ergo  ratio  dexterita¬ 
tum  erit  circiter  ut  8  ad  $. 


Prob.  V.  Invenire  quotenis  tentaminibus  futurum  Jit  probabile  ut  eventus 
aliquis  contingat ,  pofto  quod  fint  cafus  a  quibus  primo  tent  amine  contingere 
pofjit ,  &  cafus  b  quibus  pojjit  non-contingere ,  ita  ut  fi  A  &  B  de  eventu 
contendant ,  poffint  A  &  B  Aqua  forte  event  urn  affix  mare  &  negare . 

Solutio .  Sit  x  numerus  tentaminum  quibus  eventus  aliquis  poifit  aequali 
expe&atione  contingere  vel  non-contingere,  ergo  per  jam  demonftrata  e- 

+1| *-b‘  =  b%  five  7+~b\x  =  2  b*,  ergo x  =  L~ - 
Infuper  refumatur  aequatio  a  -p  b\  *  =  2  ^  &  fit  a  :  b  ; ;  t  :  q,  Sc  aequatio 

snigrat  in  iftam,  x  -j - —  2.  Elevetur  1  -j-  —  ad  poteftatem  x,  ope 

3  '  3  Theo- 


nt 


m 
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+  7 


X  X 
X  — 


X 


"  ,  ^  *  ;  *  *  ,  X  X  *  1 

TheotemaU$  lNewto)ilavi,  8c  fiet  i  +  ““  +  —  x  - 

1  q  »  i  2  q  q 

X  — —  2 

— — -  &c,  =  2.  In  hac  asquatione  fi  fit  <7  =  i,  erit  *  =  i  ^  II  q  fit  infini- 

I  r. 


ta,  erit  x  infinita.  Sit  x  infinita,  ergo  aequatio  fuperior 

<*■  1  i 

“+^@’c.=  2.  Iteramfit-*-  =  sr,  &  erit  i  +  i  z'> &c. 

=  2.  Sed  +  e£r.  eft  numerus  cujus  Logarithms 

Hyperbolicus  eft  z ,  ergo  x  =  Log.  2.  Sed  Logarithmus  Hyperbolicus  ip- 
lius  2  eft  7  proxime,  ergo  %  —  7  proxime. 

Igitur  ubi  q  eft  1,  erit  x  =  1  <7*,  &  ubi  q  eft  infinita,  erit  x  =  7  q  pro¬ 
xime.  #  ^ 

Jam  ergo  definivimus  limites  ardHftimos  intra  quos  ratio  *  ad  q  confiftet, 
etenim  ratio  ilia  orditur  ab  aequalitate,  8c  cum  ad  infinitum  eft  provedta, 
definit  tandem  in  ratione  7  ad  10  proxime. 

•  v‘  .  •  ‘  ;  t  ‘  .  '  if".  .  ,1  ‘  t  Y.  f  1  >  -,C  C  *  —  *  f 

Exemp.  I.  Inveniendum  Jit  quotenis  jattibus  A  fufcipere  in  fe  pojjit ,  ut 
duas  monadas  duabus  tejferis  jaciat. 

Solutio.  Quoniam  A  habet  cafum  unicum  quo  duas  monadas  jacere  pof- 
fit,  &  35  quibus  illas  non  jaciat,  erit  q  =  35*,  Multiplicetur  igitur  35  per 
.7,  &  produ&um  24.5;  indicabit  numerum  jadtuum  quaelitum  fore  inter  24 
&  25. 


fiet,  t+Y  + 


Exemp.  II.  Inveniendum  Jit  qnotenis  jaBibus  A  fufcipere  in  fe  pojjit,  ut 
ires  monadas  tribus  tejferis  jaciat . 

Solutio.  Quoniam  A  habet  cafum  unicum  quo  monadas  tres  tribus  tefi- 
feris  jacere  poflit,  &  cafus  215  quibus  illas  non  jaciat  *  Multiplicetur 
215  per  .7,  8c  produdtum  150.5  indicabit  numerum  jadtuum  qurfitum  fore 
inter  150  8c  151. 

Lemma.  Invenire  numerum  cafuum  quibus  datus punSoruni  nuttWrvs  dato 
tejferarum  numero  jaci  pojjit . 

Solutio.  Sit  p  1  datus  pundtorum  numerus,  n  numerus  teflerarum,  / 
numerus  facierum  in  tefiera  :  fiat  p  —  /  =  <7,  q  —  /=r,  r  — f  =  s9 
s — /  =;  t,  Numerus  cafuum  quaeiitus  erit. 


,  ^  ,  * 

1  j  j; 

.  -  .  /* 

-  . 

;  *q~l  «qz2&c.*^ 

123  1 

•  *  J 

.  r  r — 1  r — 2  r ,  n  w— I 

*r  T  x  x  wC.  x  x  1 

1  I  2  3  12 

/..  /  .  . 

i  1  *•  0  /  •  '*• 

r  *1  1 

•v 

s-s  —  i  s — 2  j  n  n — 1  n — 2; 

-  I  *  2  x  3  '  &c' x  T  *  2  x  3  J 

f  •  >  y 

•  *  1  *  •*.  uA 

r\  1  v  .vn 
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Quam  feriem  continual!  oportebit,  donee  aliqui  factorum  fiant  vel  x~ 
quales  nihilo,  vel  negativi, 

N.  B .  Tot  fa&ores  fingulorum  produ&orum,  —  x  1  * 


r—  i  r —  2-  ,  s  s  — 

*  — — x  — - —  &c.  —  x  — ■ 
12  3*1  2 


I  S  — —  2 

x  — - —  &c.  fumendi  flint,  quot  flint  u< 


mtates  in  n —  i.  I 

Praxis.  Requiratur  v.g.  numerus  cafuum,  quibus  1 6  pun&a  4  tefferis 
jacipoffint.  .  r  f 

.if  14  1?  , 

+  T  T*T  =  +  45? 


9874 

«— .  —  X - X  —  X  -  ~ 

12  3  1 

,  3-  2  I  4  3 

1  I  2  3  I 


—  33$ 


,n$ 


4 

f 


„  .  „  =+  6 
312  1 

Jam  455  —  336  +  6  =  125.  Ergo  125  eft  numerus  cafuum  qusefitus* 
Requiratur  numerus  eafuum  quibus  15  punfta  6  tefferis  jaci  poflint. 

T/1  T1  TO  TT  T  /r\ 

t=  -f-  2002; 

-  P  T  “JE» 

I  X  2  * 

Jam  2002 — 536  —  1666  numerus  cafuum  quaefitus-; 

■  s.  ^ 

Requiratur  numerus  cafuum  quibus  27  pundta  6  tefferis  jaci  poflint, 

,2  6  25  24  23  22  r 

tTX-x-x  -X-* 

*1  2  2  4-  * 

6 


I  2  ••  3  xTxfxT  =-  W 


1 6 


20  19  18  17 

“■i*2*3*4*TXi 
,  14  13  t  i  10  6  5“ 

X  2 


=  +  65780 
=  —  93024 
=  -)-  30030 


3  4  5 

49 

8  7  6  5  4  6  5-4 

—  1  *  2  *1F*  T*  T*T *  y*  T=  “  1120 

Jam  65780  —  93024  30030  —  1120 .=;  1666  numerus  cafuum- qua?- 

litus* 

Corbllariim.  Puncta  omnia,  ^qualiter  ab  extremis  diftantia-*  habent 
eundem  numerum  cafuum  quibus  producantur,  adeoque  fi  numerus  pun- 
£torum  datus  vicinior  fit  rriajori  extremo  quam  minori,  fubtrahatur  nu- 
merus  ifte  ex  fumma  extremorurn,  &  inveniatur  numerus  cafuum  quibus 
r.efiduus  numerus  producatur,  &  fiet  operatio  brevior. 

Exem.  IJI-.  Invenire  quotems  jaftibus  A  fufdger&  in  1  it  15  pun- 

8a,  6  tejjerisjaciat.  - 

<  Solllr 


•/  * 


Chap.  I.  Of  the  Laws  of  Chance. 

Solutio.  Quoniam  A  habet  cafus  1 666  quibus  jacere  poflit  iy  pun£ta, 
&  44990  quibus  ilia  non  jaciat,  dividatur  44990  per  1 666,-  &  quotus  27 
erit  =  q.  Ergo  multiplicetur  27  per  7,  &  produdtum  multiplication^  18  9 
indicabit  numerum  ja&uurn  quaeiitum  efie  2  9  fere. 

,  » *— %  *  *  *  y  f  v  *  »  •  f  f  t 

Prob.  IV.  Invent  re  quotenis  tentaminibus  fiitiinim  ft  probabile,  ut  even - 
tns  aliquis  bis  contivgat ,  pojito  quod  Jjnt  cajus  a  quibus  primo  tentamine 
contingere  pofit,  &  cajus  b  quibus  pofit  non-contingere  •,  ita  ut  Ji  A  ©  B 
Je  eventu  contendant ,  pofmt  A  ©  B  aqua  forte  eventum  ajfrmare  ©  ne - 

Solutio .  Sit  x  numerus  tentaminum,  ergo  per  jam  demonflrata  patebit 


fore  «  +  ^  =  2&* 

2  ^ 

— .  i°.  Sit  #  ==  I,  &  erit  x  =: 


Sive  faciendo  a:b\:l  :q,  i  +  =  2  + 

3*  2°.  Sit  q  infinita,  8c  erit  x  infinite  : 


Pone  x  infinitam,  8c  ~  =  x,  8c  erit  i  +  %+±&^iz\&c.  =  2  +  2z9 
adeoque  %  ~  Log .  2.  -j-  Xc£.  i  4-  ^  •,  jam  fl  Log.  2.  vocetur  y ,  aequatio  ifta 
in  hanc  Fluxionalem  transformabitur  -  =  }.  Si  autem  valor  ipfius 

inveftigetur  per  Poteftates  iplius  y ,  invenietur  5s  =  1.678  proxime, 
ergo  x  femper  confiftet  intra  limites  xq  8c  1.678^  fed  x  citiffime  con- 
verget  ad  1.6787,  adeoque  fi  q  ad  1  habuerit  rationem  non  adeo  parvam, 
poterit  affumi  x  ~  J.6787.  Si  vero  lit  aliqua  fufpicio  ne  x  lit  jullo  mi¬ 


nor,  fubftituatur  iplius  valor  in  squatione  1  +  -i-  ’*  =’  2  — ,  &  note- 

tur  error,  fi  quis  fit  notatu  dignus,  tunc  augeatur  x  aliquantulum,  & 
fubfiituatur  valor  lie  audus  pro  x  in  pr^di£ta  a^quatione,  8c  notetur  novu« 
error,  8c  ope  duorum  errorum,  valor  iplius  x  poterit  fatis  accurate  corrigi* 


*  9% 


Exemp.  I.  Inveniendum  ft  quotenis  vicibus ,  A  in  Je  fufeipere  pofit ,  wfc 
tm  monadas  tribus  tejferis  bis  jaciat . 

Solutio .  Quonfem  ^4  cafum  habet  unicum  quo  tres  monadas  jaciat,  & 
215  quibus  illas  non  jaciat,  erit  q  —  217:  Ergo  multiplicetur  215  per 
1.678,  &  produdum  multiplication^  360.7  indicabit  numerum  jaduum 
quaeiitum,  fore  inter  360  &  361. 

Exemp.  II.  Inveniendum  ft  quotenis  vicibus,  A  in  fe  fufeipere  pofit  tit 
15  punfta,  6  tejferis  bis  jaciat . 

Solutio.  Quoniam  A  habet  cafus  1666  quibus  jacere  poflit  15  punda, 
&  44990  quibus  ilia  non  jaciat  ^  dividatur  44990  per  1666,  8c  quotus  27 
erit  —  q:  Ergo  multiplicetur  27  per  1,678,  8c  produdum  multiplicatio- 
nis  47.?,  indicabit  numerum  jaduum  quariitum,  fore  inter  45  &  4 (, , 

Prob.  VII.  Invenire  quotenis  temtaminibus  futurim  ft  probabile ,  ut  even * 
tus  aliquis7  ter ,  quater ,  quinqnies ,  ©c.  contingat ,  pofto  quod  fint  cafus  a 

B  b  2  quibus 
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quibus  primo  tentamine  conthigere  pojtfit,  &  cafus  b  quibus  poj/it  non  contin - 

gere. 

Solutio .  Sit  x  numerus  tentaminum  quafitus*  &  ex  jam  demonftratis  fi 

i  < 

de  triplici  eventu  contendatur,  fa&o  a  :  b  ::  I  :  g,  erit  I  —  =  2  x 

_  '  .  >  ■  ‘  y.  '\9l  /  ‘1 

.  x  .  X  X  ~  I  j  T’  *  ,  1  *  1*1# 

1  +T  +  T*  Sl  de quadruple,  i  +  —  =  2  x  t  +  — +  y 


X  -  I 


1,  *  X 

+  -*- 


I  X 

-  x  - 


2 


,  i  --  2  -  ^  Et  continuatio  iftarum  aquationum  eft 

maivfefta.  Jam  in  priori  aquatione,  fi  fit  q  =  r,  erit  x  =  5#*,  fi  vero  # 
fit  infinita,  vel  ad  unitatem  habuerit  rationem  fatis  magnam,  sequatio 

X 

predicts,  ponendo  —  =  z,  migrabit  in  iftam  z  =  io£.  2  +  Zo£,  1  z, 

1  •  •  "  ”  jl.  2^^  ^ 

+  4  £2r  vel  in  iftam  Fluxionalem  pofito  Log.  2  =  7,  — r-2-  ,  —  =}  *>( 

ubi  reperietur  z.  =  2.675  proxime  *  ergo  x  Temper  confiftet  intra  jq  Sc 
1»61 52- 

In  squatione  pofteriori,  fi  q  fit  =  1,  erit  *  s=  775  fi  vero  x  fit  infinita, 
vel  ad  unitatem  habuerit  rationem  fatis  magnam,  erit  2s  =  Log .  2  -j-JLog. 

1  +  *  +  i  x1  -f  £ Z3,  vel  Tz+j-a?  =  *  ubi  rePerietur  *  = 

3,67 1 9^  proxime  ^  &  par  eft  ratio  omnium  fequentium>  8c  limites  Temper 
approximant  axl  rationem  numeri  binarii  ad  unitatem. 


Tabella  Linritnm.  Side  eventu  fimplici  contendatur,  numerus. tentami¬ 
num  erit  intra  1  q  Sc  0.693# 

Si  de  duplici,  intra  %q  8c  1.678# 

Si  de  triplici,  intra  5 :q  8c  2.67 5 q 

Si  de  quadruplici,  intra  7 q  8c  Z^ll9cL 

Si  de  quintuplici,  intra  9#  8c  ^.6qq 

Si  de  fextuplici,  intra  11  q  8c  $.66^q 

Si  de  pluribus,  quorum  numerus  fit  71  y  contendatur  -  modow&^ad unita¬ 
tem  habuerint  rationem.  fatis  magnam,  conje&ura  denumero  tentaminum 
non  multum  a  vero  aberrans  facile  fiet,  ponendo  numerum  tentaminum 
2  n — 1 

~  — 2 —  &  Etenim  a:  cito  converget  ad  limitem  minorem. 


•  ^  ,  •.  4  .  *  r.*  *  *‘  * ' \- \  y  )  ~  r  \i  ’  ft  %  V  v  *  .*7  ’  j  f  jt  •  • 

Prob.  VIII.  Tres  collufores  A,  B,  C,  Jingulis  globis  certaiit ,  ea  conditi- 
one  nt  qni  primus  datum  ludonim  innnenm  vicerit  depofitiim  lucretnr  ^ 
jaJH'Poft  ludos,  aliquot  peraBos ,  defunt  ipji  A,.  I  *,  ipji  B,  2  ^  ipji  C,  ^  ludi^ 
r at  lone  s  vero  dexteritatum  funt  ut  a,  b,  c  refpeffive ,  qu&ritur  ratio  expe- 
Bati  07iii7n'. 

.  Solutio.  Elevetur  a  -j-  b  c  ad  poteftatem  quartam  (etenim  4  ad  plu- 
rimumjudis  certamen  neceftario  concludetur)  hac  erit  a +  -j-  4 a2b  -j-  6aabb 
rb  4 *4r  "b*  “b  Ha&bc  -4-7  6aacc  44  1 2 etbec  -4-  6bbcc  -f*  4 -J- 

i ,  ,i .  ’  ,  '  .  •  b  “  '■  Termini 
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Termini  a*  +  4 12 aabc  +  4 a*c  -f  12 abcc>.  ubi  a  ad  dimenfionem 
seque  altam  ac  eft  numerus  ludorum  ipfi  A  defideratus,  vel  altiorem  af- 
cendit*,  8c  ubi  b  8c  c  ad  pauciores  dimenftones,  quam  fiint  numeri  ludo- 
rum  ipfis  B  8c  C  defiderati,  afcendunt*,  componunt  partem  expedationis 
ipfius  A.  Eodem  modo  termini  bA  -J-*  6bbcc  componunt  partem 

exp  eolation  is  ipfius  B.  Et  termini  Abc>  -{-  c4  componunt  partem  expe-* 
dationis  ipfius  C :  Reliqui  omnes  termini  funt  communes,  Sc  ita  dividi 
debent,  ut  partes  ills  omnes  qua?  favent  uni  colluforum  illi  ipfi  tribuan-. 
tur.  /  1  \- 

Jam  cum  ipfi  A  defit  1  Indus,  ipfi  £  2,  ipfi  C3,  partes  ill*  omnes  in 
quibus  a  dimenfionem  1 am  vel  altiorem- affecutus  fuerit,  priufquam  b  2 
8c  c  3  ri  aiiecuti  fuerint,  ipfi  A  favent  ^  8c  eadem  eft  ratio  partium  qua? 
ipfis  B  8c  C  favent,  adeoque  fi  terminus  6aabb  in  partes  fuas  aabbKabab, 

abba ,  baab ,  baba ,  bbaay  fit  divifus,  partes  5;  priores  ipfi  A  funt  tribuenday* 
pars  unica  pofterioripfi  B  ergo  jam  %aabb  addi  debebit  expedationi  ip- 
lius  A,  8c  laabb  expedationi  ipfius  B.  Si  terminus  qab*  in  partes  fuas 

abbb ,  babb,  bbab ,  bbba ,  fit  divifus,  pars  prima  8c  fecunda  favent  ipfi  Ay 

pars  tertia  8c  quarta  favent  ipfi  B ,  adeoque  2 ab*  utrique  eft  tribuenda.  Si 
termHius.i2^W(f  in  partes  fuas  fit  divifus,  partes  8  ipfi  A ,  partes  vero  4 
ipfi  B  funt  tribuenda^  fi  terminus  4 ad  in  partes  fuas  fit  divifus,  partes  3 
ipfi  A  funt  tribuendte,  pars  vero  unica  ipfi  C,  adeoque  expedationes  to-- 
tales  jam  erunt  ' 

I a.  a*  4*  403 b  -J-  5 aabb  4“  4*  izaabc-^^aic  6aacc-)p<&abbc-\*  %acK. 

2 a.  b 4  4-  4 b*c  4“  6bbcc  4*  aabb  4"  4-  4 abbc^ 

3 a.  4  be*  4"  ad  4" 

Sit  n  numerus  deficient ium  ludorum,  p  numerus  colluforum,  rationes 
expedationum  ut  ay  b ,  c,  dy  &c .  elevetur  a  4"  b  4"  c  4"  adpotefta*- 

tem  n  4~  I  —  p,  8c  eodem  modo  procedatur. 

Prob.  IX.  A  &  B  ajfumentes  uterqiie  12  nummos-,  ludunt  t  rib  us  te  (fieri  sy 
hac  conditions ,  1  it  Ji  11  punUa  jaciantur,  A  tradat  unum  nummum  ipfi  B,  at 
fi  1 4  punBa  jaciantnr y  B  tradat  unum  nummum  ipfi  A,  &  ut  ille  ludiini  vi - 
Bums  fit  qui  primus  nummos  habuerit  omnes  :  fijjhi&ritnr  ratio  foriis  ipfius 
A  ad  j  orient  ipfius  B. 

Solutio _  Sit  p  numerus  nummorum  quos  uterque  fingulatim  aluimif, 
fint  a  8c  b  numerus  cafuum  quibus  A  8c  B  refpedive  nummum  unum  ob- 
tinere  poffunt,  8c  ratio  fortium.  erit.  ut  a1  ad  hoc  in  cafil  eftp  =  12, 
a  ==  27,  b  =  t  5  *,  live  cum  fit  27  115  : :  9  :  5,  fiat  a  =  9,  £  =  f ,  adeoque 
ratio  expedationum  erit  ut  912  ad  5 ‘yfive.u-t  244140625  ad  2824295 36481, 
qualem  H  genius  fore  afteruit. 

-  Solutio  Generalior.  Sit  p  numerus  nummorum  ipfius  A,  q  vero  nume¬ 
rus  nummorum  ipfius B\  8c  A  in  fe  fufeipiat  ut  prius  nummos  qy  quam  B 
nummosp  lucretur,  erunt  fortes  ut  aq  *  a?  —  \\  ab  b"  x  a1  —  Fin  gat  u£ 
enim  A  nummos  habere  Et  F,  G ,  H,  &c .  quorum  numerus  p  5  8c ^  num* 

mos  habere  L  K,  L9&c.  quorum  numerus  q$  fingatur  infuper,  f  valorem 

cujuHibet/ 
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■'  cu  juflibet  ttummi  efTe  ad  valorem  fequentis  ut  a  ad  b,  ita  ut  F,  F,  G,  H,  Ty 
i  If,  L,  v  fint  in  progreffione  Geometrica  •,  his  ita  pofitis,  poterunt  A  8c  B 
qualibet  vice  deponere  nummos  quorum  valor  lit  proportionalis  numero 
cafuum  quibus  alter  alterum  vincere  poffit  *  etenim  prima  vice  poterit  A 
*  deponere  H,  B  vero  I-,  at  H  ad  I  ex  hypothefi  eft  ut  a  ad  b  *,  ergo  jam  A 

-  Sc  B  asquali  conditione  certant  *  li  vicerit  A ,  poterit  ille  deponere  J,  B 
vero  if*,  fed  I  ad  if  ex  Hypothefi  eft  ut  a  ad  b\  fin  B  vicerit,  poterit  A 

i  deponere  G,  B  vero  AT,  quorum  ipforum  G  8c  H  ratio  eft  ut  a  ad  b,  8c  lie 
nleinceps.  Ergoquamdiu^  8c  B  certant,  Temper  certant  asquali  condi¬ 
tione:  Igitur  eorum  expedtationes  funt  inter  fe  ut  fumma  terminorum  E, 
F,  G,  H,  &c.  quorum  numerus  eft  p  *  ad  fummam  terminorum  /,  if,  L9 
quorum  numerus  eft  q  *,  hoc  eft,  ut  aq  *  __  &  ad  bp  x  a!  —  b%  quod  facile 

conftabit,  fi  fummentur  progreffiones  iffce  Geometries :  Jam  pofito,  quem- 
libet  nummum  effe  ad  fequentem  ut  a  ad  A,  non  exinde  mutantur  proba- 
bilitates  vincendi,  ergo  pofito;  valorem  nummorum  effe  aequalem,  proba- 
bilitates  vincendi,  feu  fortes  ipforum  A  8c  B  etiamnum  erunt  in  ilia  ipfa 
^ratione  quam  determinavimus. 

Maxime  cavendum  eft  ne  Problemata  propter  fpeciem  aliquam  affinita- 
tis  inter  fe  confundantur.  Problema  fequens  videtur  affine  fuperiori. 

Prob.  X.  C  ajfumptis  24  calculis ,  tres  tejferas  jaciaty  jam  quoties  27 
puntta  jecerit ,  tradat  calctilum  ttmtm  ipf  A,  quoties  vero  14  puntfa  jece - 
rit^  tradat  calciilum  umnn  ipji  B,  at  A  &  B  hoc  patto  certent ,  ut  qui  prior 
^calculos  12  habuerit ,  depoftum  obtineat'9  quaritur  ratio  expeftationum. 

Problema  iftud  a  fuperiore  in  hoc  difFert,  quod  23  ad  plurimum  teffe- 
rarum  jadtibus,  ludus  neceffario  finietur^  cum  ludus  ex  lege  fuperioris 
problematis,  poffet  in  sternum  continuari,  propter  reciprocationem  lucri 
8c  jadturas  fe  invicem  perpetuo  deftruentium. 

Solutio.  Elevetur  a  -f-  b  ad  poteftatem  23  8c  termini  12  priores  erunt 
ad  1 2  pofteriores,  ut  expedtatio  ipfius  A  ad  expedtationem  iplius  B . 

Prob.  XI.  Tres  colluj ores  A,  B,  C,  afumentes  duodecim  calculos ,  quorum 
4  albi ,  &  S  nigri  fnt0  ludant  hac  conditione ,  ut  qui  primus  ipforum ,  vela - 
tis  oculis ,  album  calculum  elegerit ,  vincat  ^  G?  wt  prima  elettio  ft  penes  A, 
Jecunda  penes  F,  terti#  C*,  &  turn  fequens  rurfus  penes  A,  &  Jic  dein- 
ceps  ordine  :  Ghiaritur  quAnam  futura  jit  ratio  fortium  ipforum  A,  B,  C. 

Solutio.  Sit  n  numerus  calculorum  omnium,  a  numerus  alborum,  b  nu¬ 
merus  nigrorum,  1  fumma  depofita,  feu  premium  vidtori  concedendum. 
i°.  A  habet  cafus  a  quibus  album,  8c  cafus  b  quibus  nigrum  eligat  adeo- 

que  ejus  expedtatio  ex  prima  eledfione  oriunda  eft  ^  five  Igitur  fi 

a  a 

—  ex  1  fubtrahatur,  valor  refiduarum  expedlationum  erit  1  —  —  = 

it 

li' — a  b  f  :  '  '*  *  ■  c  :  ' 

n  ~  n  ' 

2°.  B  habet  cafus  a  quibus  album,  8c  cafus  b  —  I  quibus  nigrum  eligat  5 
fed  prima  eledtio  eft  penes  Ay  8c  incertum  eft  utrum  ille  vidturus  fit  nec- 
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ne,  adeoque  premium  refpedu  ipfius  B  non  eft  i,  fed  tantummodo 


n  * 


igitur  illius  expedatio  ex  fecunda  eledione  oriunda  eft  - x-~-= 

“J  ^  b  &' valor  refiduarum  expedatio*- 


71  X  n  —  I 

num  erit 


Subtrahatur 


n  x  n  — *  i 


ex 


71  b — b — ab  b  x  b  -  i 


71  X  n  —  i  71  X  n  —  i 

3°.  C  habet  cafus  a  quibus  album,  &  cafus  £  —  2,  quibus  nigrum  eli~ 

eat,  adeoque  ejus  expedatio  ex  tertia  eledione  eft  — b ~  1 
®  *  1  rx«^jx»-2 

4«.  Eodem  modo  ^  habet  cafus  a  quibus  album,  &  cafus  b  —  3  quibus 

nigrum  eligat,  adeoque  ejus  expedatio  ex  quarta  eledtione  erit 

d  x  b  x  b  * —  i  X  b  —  2  Z'  j  *  j 

Et  11c  demceps  de  caeteris* 


n x  n  —  I  X  «  —  2  X  »  —  3 
Scribatur  ergo  feries 


w 


p+ 


71 


1  — -R  +  - — ? 

I  1,  —  o  1  if  — 


ipp 


•2  ^  '  71 -  3  '  71  -—4 

©V.  ubi  F,  F,  S,  denotant  terminos  prsecedentes  cum  fuis  fignis^ 
&  fumantur  tot  termini  hujus  feriei  quot  funt  unitates  in  b  -j^  1  fetenim 
non  plures  erunt  eledtiones  quam  funt  unitates  in  b  ^  l)  Et  fumma 

tertiorum  omnium,  intermiffis  binis,  terminorum,  incipiendo  ab  — , 

•  —  r* 

erit  tota  expedatio  ipfius  A ,  fumma  tertiorum  itidem  omnium  incipien- 

do  a  ^  — -  F,  erit  tota  expedatio  ipfius  B  *,  fumma  tertiorum  omnium  \ 

A —I 

incipiendo  a  ~~'2  erit  tota  expedatio  ipfius  C. 

Si  plures  fint  collufores,  A,  By  C,  Dy  fyc.  five  calculum  unurn,  five 
plures,  five  eundem  calculorum  numerum,  five  diverfum  unaquaque  vice 
elegerint,  illorum  expedationes,  ope  precedent  is  feriei,  facili  negotio  i- 
tidem  determinabuntur. 

Sed  ut  ad  cafum  in  Problemate  propofitum  revertamur,  fiat  0= 4,  b— 8, 

71  =  12,  &  feries  generalis  jam  in  iftam  migrabit,  r\  ft-  TV  F  +  TV 

4  R+iS+tT+  l  v+  *  x  +  4  r. 

Sive  in  alteram  iftam  (multiplicando  terminos  omnes  per  numerum 
iftum  qui  tollendis  fradionibus  magis  idoneus  judicabitur,  nempe  hoc  in  „ 
cafu  per  495) 

165  4-  120  4*  84  56  +  35  +  2°  +  10  +  4  +  !• 

adeoque  tribuantur  ipfi  A,  165  4“  56  -f 10  =  231  b  ipfiF,  120  -J-  35  +4 
=  ipfi  C,  84  4-  20  -J-  1  =  10?.  Adeoque  expedtationes  erunt  ut,. 

I05  i  riveut  77,  m  35* 

Corollarium .  Si  numerus  cafuum  qilibus  Ay  fi,  C,  vel  collufores  quot*' 
cunque  vincere  poffunt7  tandem  aliquando  exhauriatur,  exprefliones  for-  - 

tium  erunt  finite.  Vs 

EhJk  *  "  Prob„, 


/ 
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'Prob.  XII.  Si  collufores  tres ,  A,  B,  C,  vicibus  fids  Dodecaedron  4  albis 
jfadebus ,  G?  8  Tiigris,  jaciant ,  ^  condition  jit  qui  primus  faciem  albam  je • 
. cent ,  vincat  ^  qu&ritur  ratio  expeSatioTium . 

Solti  tio.  Ratiocinia  circa  hanc  Propofitionem  eadem  funt  atque  ilia  qui- 
bus  uti  fumus  in  pr^cedenti,  fed  cum  jadtus  Dodecaedri  nihil  detrahant 
de  numero  facierum,  pro  b  —  1,  b  —  2,  b  —  3,  b  —  4,  &c.  n  —  1,  n —  2, 
n —  ^  n  —  Gte  fubftituantur  b  Sc  n  refpedtivc,  Sc  feries  pnecedentis 

^  ,  a  .  ab  .  abb  ,  ab*  ,  ah 4*  a&5  . 

Problematis  evadet  —  +  —  +U+  "^T  +  ~M<T  ^  W*  ferles 

in  infinitum  eft  continuanda.  Et  fumendo  tertios  quofque  terminos,  ex- 
spedtationes  erunt 


—  + 

71  1 

ab  . 


71  n 
abb 


abi 

71 4 

ab * 
w* 


+ 
-  + 


.71 3 


f* 


w7 

tf/?7 

ab* 
71 9 


a?*. 

Gte. 

Gte. 


Sed  termini  ex  quibus  expedtationes  lingulae  componuntur  funt  in  pro- 
greffione  geometrica,  Sc  ratio  cujuflibet  termini  ad  fequentem  eadem  eft 
in  fingulis  feriebus,  nempeut  #3  ad  b 3.5  ergo  fum  mas  ferierum  funt  ut  pri- 

mi  ferierum  termini,  nempe  ut  five  ut  Tin ,  bn ,  bb.  Hoc 

7  x  W  7  7/7Z  7li  7  1 

eft,  in  cafu  iftius  Problematis,  ut  9,  6,  4. 

Corollarhm.  Si  plures  fint  collufores,  A ,  C,  D,  Gte.  iifdem  conditio- 
bus  ac  fupra  certantes,  fumantur  tot  termini  in  ratione  n  ad  by  quot  funt 
collufores,  8c  termini  illi  denotabunt  expedtationes  colluforum  refpedfive. 

Prob.  XIII.  A  GTB  ludant  binis  tefferis ,  hac  conditioner  lit  A  vincat  Ji 
punflum  Jenariuj *  jecerit  ^  B,  Ji  feptenariuTn .  A  primo  j  a  Slum  linujn  hi - 
Jlitnatr  dehide  B  duos  jattus  Jimul  *,  turn  rurfiis  A  duos  jattiiSr  atque  Jic 
deinceps ,  dfo7/£c  He  vel  ille  vitfor  evadat :  Gfoiaritur  ratio  fortis  ipjius  A,  ad 
fortem  ipjius  B. 

Solutio .  Ponatur  a  numerus  cafuum  quibus  A  vincere  poflit,  Sc  b  nu¬ 
merals  cafuum  quibus  B  vincere  poffit,  n  numerus  variationum  in  tefferis 
datis  5  fit  infuper  n  —  a  =  d,  Sen  —  b  =  fit  etiam  1  premium  vidtori 
concedendum. 

i°.  A  habet  cafus  a  quibus  vincere  poffit,  &  cafus  n  —  a  quibus  non 
vincat,  adeoque  illius  expedtatio  ex  primo  jadtu  oriunda  eft  —  *  igitur  fi 

ex  1  fubtrahatur,  valor  refidrarum  expedtationum  erit  1  —  — -  = 

71  —  a  i  •  f 


71  7t 


4 
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20.  Si  B  ad  jadhim  fuum  perveniat,  ejus  expeftatio  ex  ja£lu  ipfius  oriun- 

%  b  *  .  1  '  - 

da,  erit—}  fed  quoniam  incertum  eft  utrutfi  ille  ad  ja&um  fuum  fit  per- 
venturus  necne,  expeftatio — minuenda  eft  in  ratione  d  ad  n\  Etenim 
premium  illius  refpeftu,  non  i,  fed  tantummodo  —  cenfendum  eft,  a- 
deoque  expeftatio  ipfius  B  priufquam  A  jaftum  fuum  inftituat,  erit 

§1 71 

fubtrahatur  ex  Sc  valor  refiduarum  expeftationum  erit  —  — 

7111  71  A  71 

hi  nd — bd _ ed 

7171  Tin  7171  * 

3°.  Eodem  argumentandi  modo,  expeftatio  ipfius  B  huic  noviffi-mse 


deinceps  fubfequens,  eft 


bed 

~*r-' 


need 


aeedd 


u66( 

4°.  Et  expeftatio  ipfius  A  huic  fubfequens,  eft  — 

5°.  Et  expeftatio  ipfius  A  huic  demum  fubfequens  eft 
deinceps  de  ceteris  }  adeoque  erunt 

ExpctfatioTies  omnes  ipjius  A. 


Et  lie 


71 

.  aeed 
•  n+ 
ae*di 

+— + 

1  niz  1 
&c. 


1  aeedd 
'  ns 
ae*d* 


TV 

ae6d 6 

n iT 


Jam  fepofito  parumper  primo  termino  columna  prima  perpendicu- 
laris  conftituit  progreflionem  geometricam  infinite  decrefcentem,  cujus 

fumma  eft  Refiimatur  primus  terminus  ,  ifque  addatur 

.  .  .  naeed-\~  an* —  aeedd 

fumma  progreilionis,  &  aggregatum  erit - n  x  w4  __  - . 

Columna  fecunda  conftituit  progreifionem  alteram  Geometricam,  cujus 

r  n  aeedd 

fumma  eft  -  -  . 

n  x  n*  —  eeda 

C  c  Summa 
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Sumrra  igitur  expectationum  ipfius  A  eft 


Expetfationes  omnes  ipfus  B 

bi  bed 
r 


Tin 

beedi 

71 6 

be 4  ds 


TV 


+ 


71  1o 

&C. 


+ 


be ? 

Tl7 

besds 


n 


ii 


bdnn 

Summa  prim#  column#  eft  - 

bden 


Summa  fecund#  column#  eft 


7i*-—eedd 


Adeoque  fumma  expedationum  ipfius  B  erit 

Ergo  ratio  expedationum  erit,  ut  aeed  an 1  ad  Mw w  -|-  We#*- 

Si  pro  w,  dy  e,  fcribantur  5,  6,  36,  3T,  30,  refpedive,  exprimetur 
ratio  qu#fita  in  numeris,  nempe  ut  10355  12276. 

Corollariinn .  Si  numerus  cafuum,  quibus  collufores  vincere  pofiimt, 
numquam  exhauriatur,  adeo  ut  ludus  poftit  in  infinitum  continuari,  ita 
tamen  ut  collufores,  propter  iftam  continuationem,  ponantur  aliquando 
in  iifdem  circumftantiis  in  quibus  antea  fuerunt ,  expreffiones  fortium  fi¬ 
nk#  erunt. 

Prob.  XIV\  AJfnmptis  12  calculi's  4  albisy  &  8  nigris,  certet  A  cum  B 
fore  nt  velatis  oculis ,  Ji  7  calculos  exemerity  eorum  3  albi  Jint  futuri: 
fghi&ritur  ratio  expeBationis  ipfius  A  ad  expeBationem  ipfius  B. 

Solutio.  10.  Inveniantur  cafus  omnes  quibus  7  calculi  ex  12  eximi  pof- 
lint  5  cafus  erunt  792,  ut  patet  ex  Dodrina  combinationum. 

10  987  6 

34  5  6  7  .  /y 

29.  Seponantur  3  albi,  &  inveniantur  cafus  omnes  quibus  4  nigri  ex  8 
.iis  adjungi  poffmt  j  cafus  illi  erunt  70* 


12  11 

—  x  -  x 
1  ~  2 


$ 


6 

1 


k  —  x  —  =  10 


l 

4 


Quoniam  autem  4  funt  cafus  quibus  3  albi  ex  4  poffint  eligi,  multipli- 
cetur  70  per  4,  adeoque  cafus  erunt  280,  quibus  3-  albi  cum  4  nigris  pof¬ 
fint  eximi, 


m 


3°.  Ex 


Chapi  I.  Of  the  Laws  of  Chance. 

3°.  Ex  lege  ludorum,  ille  qui  in  fe  fufcipitut  effeftum  aliquem  produ¬ 
cat,  etiamnum  vi£tor  cenfetur,  fi  effe&um  pluries  produxerit  quam  in  fe 
fufceperit,  nifi  contrarium  expreffe  fit  cautum,  adeoque  fi  4  albi  cum  3 
nigris  eximantur,  A  victor  cenfendus  erit-,  Igiiur  feponantur  4  albi,  & 
inveniantur  cafus  omnes  quibus  3  nigri,  ex  8,4  albis  adjungi  polfint-,  cafus 
illi  erunt  56. 


4°.  Igitur  A  cafus  habet  280  +  56  =  336,  quibus  vi&or  evadat;  Sub- 
trahantur  caius  illi  ex  792,  Sc  cafus  refidui  erunt  4 56  quibus  B  victor  eva* 
dere  poffit :  Ergo  ratio  fortis  ipfius  A ,  ad  fortem  ipfius  B ,  erit  ut  336 
ad  4 56,  five  ut  14  ad  19. 

Generaliter.  Sit  n  numerus  calculorum  omnium,  a  numerus  alborum,  b 
numerus  nigrorum,  c  numerus  quern  A  eximat-,  8c  erit 


_  .  71  71  ~~~~  X  71  — * 

Numerus  Cafuum  omnium  —  x - -  x - 

12  3 


2  11  —  3  71  — 

-  X  X  - 

4  5 


4  71' 

—  X  *— 


& c .  quse  feries  continuari  debet  ad  tot  terminos  quot  funt  unitates  in  c. 
Numerus  cafuum  quibus  A  calculos  c  eximere  poteft  abfque  ullo  alba 


b  b  —  I  b  —  2  b  —  3  £  — 

—  x  — — -  x - x  —  -  x - 

12345 


1  X  t—1  &C' 


Numerus  cafuum  quibus  A  calculum  unum  album  eximere  poteft. 


b  b  —  1  b  — 

— -  x  — - —  %  — - 

12  3 


2  b 

— X  — 


Numerus  cafuum  quibus  A  calculos  duos  albos  eximere  poteft 


b  b  —  1  b  2  b  — 

—  x  — ■ —  x  — - —  x - 

1234 


3  r ,  a  a  ~ 
~  &c.  x  — x  — — 

X 


Numerus  cafuum  quibus  A  calculos  tres  albos  eximere  poteft 

b  b  —  1  b  —  2  a  a  —  1  a  —  2 

"V  *  — « —  x  — - —  &c,  x  — x - -  x  „  . 

123  123 


Numerus  cafuum  quibus  A  calculos  quatuor  albos  eximere  poteft 


b  b  —  I  a  a 

—  x  — - —  C V  C%  x  — x  — 
12  I 


I  a 
—  x— 


2  a  —  3 
—  x - 


Et  fic  deinceps. 


Prob.  XV.  A,  B,  C,  tres  collnfores,  quorum  d ext eri  fates  Jint  aquales ,  de~ 
j)07ia7it  Jivguli  1,  &  if  is  conditioTtibus  certefit  i°.  Ut  illorum  duo  ludum 
zncipiant  ^  2°.  Ut  vitfus  locum  fuiim  tertio  cedat ,  ita  ut  ille  tertius  jam 
cum  vi&ore  contendat ,  qua  conditio  in  poflenm  femper  Jit  obfervanda  , 
30.  Ut  vittus  femper  multetur  fumtna  q  qua  depofito  augendo  inferviat  5 
40.  Ut  ille  depofitim  fc  gradatim  auBum ,  {otu??i  obtineat ,  qui  alteros  duos 

C  c  2  fuc - 


( 


z°4 


Of  the  Laws  of  Chance j 


-  Partis 

*fttccej[ive  vicerlt.  ghiaritur  quanto  melior  velieterior  Jit  Jon  ipforum  A 
&  quos  Indiim  incivere  ponimus ,  quam  ipjius  C. 

Solutio  Ponatur  ludum  in  infinitum  continuari  pofle,  hoc  pa&o. 


A  vincit  B  j 
C  vincit  A * 
.B  vincit  C 

^4  vincit  B 
C  vincit  A 


r 


3  +  p 
3  +  2P 
3-+  3p 

3+4 P 


C  |  +  g 


A  vincit  B 
C  vincit  A 
B  vincit  C 
8cc .  J 


!  3  +  7P 

3  +  8p 

3  +  9P- 

SCC.: 


Sit  jR  fpe&ator  aliquis,  qui  poftquam  A  vicerit  5'  femel,  roget  A  an  ve° 
lit  fummas  quas  fe  ohtenturum  fperat  ipfi  vendere,  8c  quanti  illas  aftimet 
cui  A  ann uens  refpondeat. 

Cum  jam  vicerim  13,  eft  mihi.  aequa  fors  utrum  obtineam  vel  non  obti- 
neam  3  +  2/?,  adeogue  fumma  ifta  valet  ^  2^. 

Si  jam  accident  ut  C  me  vincat,  fed  tamen  vices  meae  certandi  cum  C 
revertantur,  erit  tunc  mihi  fors  aequa  utrum  obtineam,  vel  non  obtineam 
3+5 Pi  adeoque  expedatio  vincendi  ipfum  C  tunc  temporis  valebit 

•  Sed  cum  fint  7  adverfus  1  fore  ut  vices  ills  non  revertantur  ( ete - 
nim  C  vincere  me  debet,  13  vincere  C,  ego  J3  .rurfus,)  fumma  ifta  quam 
me  obtenturum  fpero  valet  a 

Ad  eundem  modum,  A  computations  rurfus  inita  deprehendet,  valo¬ 
rem  deinceps  fummas  quam  fe  obtenturum  fperat,  effe  — 

1  ’  2.x  8x0 


Et  fequentis 


3  +  II P 


Et  fic  in  infinitum. 


.  2  x  8  x  8  x  8* 

R  computationem  hanc  juftam  efle  comperiens,,  pendatipfi-4  fummas 

i+  ?P  3  +  5 p  3+8 p  3  + 11  p  r,  „  .  ’ 

2  5  2  x  8  >  2x8x8  ’  2+871+8’  &c‘  ^  °l,e  fequentis.  Theore- 

maiis  in  fummam  unam  redigantur. 

lDeorema*  b  +  +  £5  +"~&r~  ©V.  ad  mf..  =^ZT7  + 

i  ■  -J 


Ma; 


Diftin* 


Chap.  I.  Of  the  Laws  of  Chance.' 

Diftinguatur  feries  ?■£  See.  in  partes  duas 


4*  1  +  {~  + 


8'~r8x8'^  8  x  8x  8-”^  8*  8  x  8  x  8 


+ 


&C. 


P  5  ,  8  '  i i  ,  14 

+  “  X2  +  1T‘  8x8^8*  8x  S'*  8*8*8*8  &C* 

.  12' 

Pars  i*  conftituit  progreffionem  geometricam,  cujus  fumma  eft  — » 
Pars  2 3  fepofitis  communi  multiplicatore  &  termino  primo  2,  fum~- 
matur  per  Theorema  pramifTum,  &fit— -| — ^r=^,  cui  jam  addito 

7.  4°  49 


primo  2,  fumma  erit  qua  multiplicata  per  produ&um  — p,  ex< 

hibebit  fummam  fecundae  feriei.  Ergo  R  pendet  ipfi  A  .  +  j-p. 

7  /r7 

Eodem  modo  R  ad  B  fe  con ver tens,  ilium  roget  utrum  velit  fummas 
quas  ille  fe  obtenturum  fperaty  ipfi  vendere,  cui  B  affentiens,  Sc  eadem 

innixus  ratione  qua  ipfe  A,  requirat  fummam  -  -  — p,  quam  R  juftam  < 

efle  deprehendens,  ipfi  B  pendat.  _ 

Denique  R  eodem  cum  C  pa£to  inito,  pendat  ipfi  pro  fummis  quas*ille 
£e  obtenturum  fperat,  — |-  ^~p. - 

Sit  S  fpe&ator  alius,  quern  A  roget-  (  poftqu am  vicerit  B  femel  J  utrum 
velit  ipfius  jadturas  fuftinere,  hoc  eft  utrum  velit  multari  fummis  p,  pro 
ipfo  A,  quoties  acciderit  ut  ipfe  fit  multandus,  Sc  quanto  pretio  velit 
hanc  in  fe  fortem  fufeipere,  cui  S  refpondeat. 

Quoniam  tibi  fors  eft  aqua  utrum  vincas  C  vel  non,  adeoque  utrum 
multeris  fumma  p,  vel  non,  hujus  multas  fortem,  fi  in  manum  ,mihi ; 

dederis  4  p,  fuftinebo.  %  , 

Quod  fi  illud  evenerit  ut  C  te  vincat,  Sc  B  vincat  C,  adeo  ut  fecunda 
vice  tibi  cum  G  certandum  fit,  tunc  multas.ejufdem  fortem  fi  dederis  mi  l 
4  p,  pariter  fuftinebo.*  Verum  cum  lint  2,  adverfus  1  fore  ut  illud  non 
eveniat,  hujus  multas  fortem,  nunc  fi  mihi  in  manum  dederis  4  p,  iu  - 

inebo.  #  r  ..  .  A 

Et  eodem  argumentandi' modo,  huic  proximam  lortem  iunilu  e- 

derisTVp. 

Et  huic  deinceps  proximam,  fi  dederis  ^Vp,  See. 

Tam  A  ipfi  S  affentiens,  tradat  ipfi  S  fummas,  4p  ~r  Tf7Pj Zy 

^Jp  +  T4.Tp^  +  T^p+TvVjp,  See.  quee  fummas  in. unam  redato 

fiunt  —-V9  ;  e 

Et  eodem  modo  B  Sc  C  pafto  inito  cum  S,  ipfi;  tradant  \pSc^p,  ref- 
pe&ive,  ut  fuas  multarum  fortes  fuftineat.  .  xecipit 


Of  the  taws  of  Chance. 

A  recipit  ab  R 


Part  I. 


A  tradit  ipfi' S 


49 

35 


49 


Ipfi  A  fupereft  — 


Sed  A  depofuerat  i,  priufquam  ludas  inciperetur:  Ergo  lucratur  A 


7  49  P' 


B  recipit  ab  R  -y — [ 
B  tradit  ipfi  S 


31 

"49" 

21  5 

49 ?=  7 pt 


Ipfi  B  fupereft  -y-  +  yyp. 


N. 


Sed  B  depofuerat  1  -j-p,  (videlicet  1  priufquam  ludus  inciperetur,  & 

p  poftquam  femel  vidus  fuerat  ab  A,)  ergo  B  lucratur  — ~~  —  — p. 

7  49 

Summa  igitur  lucrorum  ipforum  A  8c  B  eft  — - —  p, 

Jam  pofueramus  A  viciffe  ipfum  B  femel  priufquam  collufores  pada 
inirent  cum  R  8c  S  *  fed  priufquam  ludus  inchoaretur,  B  poterat  #qu* 
forte  expedare  ut  vinceret  ipfum  A  *  adeoque  fumma  lucrorum 
'I  6 

—  • —  —  p  in  duas  partes  asquales  dividends,  adeo  ut  utriufque  lucrum 

/  a- 7 

•  j  -■> 

cenfendum  fit  —  —  —  n. 

14  49i  . 

Ergo  concludere  jam  licet,  jaduram  ipfius  C,  effe  —  —  —  p,  five  lu- 

■cnun-y+jfp. 

Sed  ut  corroboretur  computatio  noftra,  videamus  quale  futurum  fit 
lucrum  ipfius  C,  eadem  methodo  qua  ufi  fuimus  pro  inveniendis  lucris 
ipforum  A  Sc  B. 

C  recipit  ab  R  ~ 

C  tradit  ipfi  B  ~p. 


Ipfi  C  fupereft  y-  -J-  -^p. 


Sed  C depofuerat 


Ergo  C  lucratur — —  +  —  r\ 
0  7  ”  49^ 


\ 


Jam 


Chap.  I. 


Of  the  Laws  of  Chance. 


I  ^ 

Jam  fiat  —  —  —  p  =  o,  Sc  invenietur  p  =  -g- ,  ergo  fi  multa  ad 

fummam  quam  linguli  deponunt  fit  ut  7  ad  6,  collufores  asquali  conditione 
certant. 

Si  multa  fit  ad  fummam  quam  finguli  deponunt  in  minori  ratione  quam 
7  ad  6,  A  Sc  B  potiori  conditione  certabunt,  C  deteriori. 

Si  multa  fit  ad  fummam  quam  finguli  deponunt  in  majori  ratione  quam 
7  ad  6,  A  Sc  B  deteriori  conditione  certant,  C  potiori. 

Corol.  I.  Poftquam  A  vicerit  B  femel,  probabilitates  vincendi  erunt  ut 

12  Q  2  v 

~Y ,  —  r,-~,  five  ut  4,  2, 1 }  ita  ut  maxima  probabilitas  fit  ipfius 
proxima  ipfius  C,  minima  ipfius  B. 

Corol.  II.  Spectator  R  priufquam  luclus  inchoetur,  id  fufcipere  in  fe 
poterit,  ut  fummam  3  de  qua  collufores  contendunt,  &multas  omnes  pen- 
dat,  fi  fibi  initio  in  manus  datum  fit  3  +  3p. 

Corol.  III.’  Si  dexteritates  colluforum  fint.  in  ratione  data,  fortes  collu-  - 
forum  eadem  ratiocinatione  determinabuntur. 

Corol.  IY.  Si  multa  fit  negativa,  ita  ut  vi&us  portiunculam  depofiti  3  ? 

fumat,  v.  g.  &  ludus  fit  finiendus  ftatim  atque  depofitum  exhauftum 

fuerit,  fortes  colluforum  eadem  ratiocinatione  determinabuntur. 

-  Corol.  Y.  Si  plures  fint  collufores,  A ,  B ,  C,  D,  &c .  8c  non  prius  ludo 
defiftant  quam  illorum  unus  alios  omnes  fucceifive  vicerit,  ratio  fortium 
etiam  invenietur.  .  ■  ^ 

Corol.  YI.  Si  multa  non  fit  definita,  fed  continuo  crefcat  vel  decre- 
feat,  qua  libuerit  lege,  ratio  fortium  etiam  determinabitur,  fi  non  per 
expreifiones  finitas,  at  fa  Item  per  feries  ad  verum  perpetuo  conver- 
gentes. 

Prob.  XYI.  A  &  B,  quorum  dexteritates  fint  aquales  inter  fe,  data 
Globorum  mmero  certent }  jam  pofl  ludos  aliquot  peratlos ,  deft  ipjt  A  In¬ 
dus  1  quomimis  viftor  evadat ,  ipji  B  vero  1 :  fhi&ritur  ratio  illorum 

fortium.  .  .  ,  ,  .  , 

Solutio.  Sit  7n  numerus  globorum  omnium,  ita  ut  uterque  habeat  v  w*  ’ 

fit  p  numerus  cafuum  quibus  duo  vel  plures  ex  globis  ipfius  B  propius 

ad  metam  accidere  pofiint  •,  fit  q  numerus  cafuum  quibus  unus  vel  plures 

ex  globis  ipfius  B  propius  ad  metam  accidere  poffint,  adeo  ut  q  P  fit 

numerus  cafuum  quibus  unus  ex  globis  ipfius  B  (exclufive  pliuibus) 

polfit  ad  metam  propius  accidere}  fit  s  numerus  variationum  omnium 

quas  globi  omnes  fubire  polfint }  fit  1  depofitum  totum.  . 

Patet  B  habere  cafus  p  quibus  obtineat  1,  Sc  calus  q  <p  quibus  ooti* 

....  ..  :  rr  P+^— TP  +P±£l 

neat  4-,  adeoque  films  expectationem  elle  j— -  -  s  • 

Tam  conftat  ex  Doftrina  combinationum,  globos  omnes  m  vanari  poiTe 
vicibus,  m  x  m  —  1  x  w  —  2  xm  —  5,  See,  qua?  feries  continuan  c  e  et,  ^0^ 


2  07 
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nec  ultimus  terminus  fiat  aequalis  unitati,  adeoque  efle  s  — my m  —  i 

x  m  —  2  m  — 3  See, 

Conftat  ex  eadem  Do&rina  globos  numero  4-  mx  poffe  permutari  binos, 
vicibus  ;  m  x  1  m  _  i,  dum  globi  reliqui  omnes  ipforum  A  &  B,  quorum 
.numerus  m —  2  poffunt  variari  vicibus  m  —  z x  m— 3  y  m  —  4,  See.  adeo¬ 
que  efTe  p  =  4-  w  x  —  1  *  m  —  2  x  w — 3  x  m  —  4  ,  8cc.  Igitur 

_ _ _  ^ms — ~s 

s  :p: :  viym  —  i :  4-  my^m-  1  :  vm —  1  —  -4,  — — —  -* 

Liquet  globos  numero  4.  polTe  fumi  flgillatim  vicibus  4-  #*,  dum 

globi  reliqui  omnes  ipforum  A  &  B  quorum  numerus  m — 1,  variari 

poffunt  vicibus  m  —  1  x  m-*- 1  x  m  —  3  x  m  —  4,  &c.  adeoque  eile  s ;  q :  : 

n  .  .  -rns — ~s 

:  1  : 4-*,  Eft  igitur  g  =  4-s  =  "^3^. 


Ergo 


T 


4W2 - ¥ 


fubtrahatur  hoc  ex  i,  &  reflduum 


s  w — I  '  7  ?n  —  1 

erit  expe£tatio  ipfius  A,  adeoque  ratio  fortium  ipforum  A  8c  B  erit  ut 
■f  vi  —  -f  ad  4  m  — -  4,  five  ut  $  m  —  4  ad  —  4. 

Corol.  I.  Si  numerus  globorum  eifet  infinites,  ratio  fortium  fieret  tan- 

-dem  ut  5?  ad  3. 

CoroL  II.  Si  dexteritates  lint  in  ratione  data,  ratio  fortium  eadem 
ratiocinatione  invenietur. 


Prob.  XVII.  A  &  B  quorum  dexteritates  Jint  aquales  inter  fe9  dato  glo- 
bontm  numero  certent •,  jam  p oft  ludos  aliquot  peracios ,  dejit  ipji  A  Indus  1 
quomimis  vittor  evadat ,  ipji  vero  B  3  :  Requirititr  ratio  Jortium  ipforum 
A  B. 

Solntio.  Sit  ut  in  praecedenti  Problemate  w  numerus  globorum  omni¬ 
um  ^  fit  r  numerus  cafuum  quibus  3  vel  plures  ex  globis  ipfius  B  ad  me- 
tam  propius  accidere  polfint,  p  numerus  cafuum  quibus  2  vel  plures,  q 
numerus  cafuum  quibus  1  vel  plures  propius  ad  metam  polfint  accidere  * 
fit  s  numerus  variationum  omnium  quas  globi  omnes  poffint  fubire. 

Ergo  B  cafus  habet  r  quibus  obtineat  1,  cafus  p  —  r  quibus  obtineat 

-f,  &  cafus  q—p  quibus  obtineat  ut  Patet  ex  pracedenti,  adeo- 

.  -  ,  1  -  3”»—  4 

.  ■  r  *  1  -tt—r  x -  +  ?—/’  * 

que  fumma  iliius  expe&ationum  erit - 

'J 

,  ,  .  _  3  m  —  4 

T'  +  iP+f-f*  8^=8 


Jam  globi  numero  4  m  poffunt  permutari  terni,  vicibus  4  my  —  1 
x  4-wz — 2,  dum  globi  omnes  reliqui  ipforum  A  8c  B  quorum  numerus 
m  —  3*  poffunt  variari  vicibus  tn  — *  3  x  &c.  Igitur  eft  r  =  x 

4-w— 1 


Chap:  I. 


Of  the  Laws  of  Chance. 


4-W— I  X  ~m — 2  X  m_  3  x  rn—  4,  @V.  Sed  eft  i  =  JB  X  m  *  m~  z  x 

-  -  r,  iwts — f  s 

m  —  3  x  m _  4,  6f C.  ergo  r  =  ■  w__x  1  . 

Sed  ex  pracedenti  Problemate  eft  p  =  ±-— - — — ,  &  a  —  ■'  WS — — 

1  m  —  i  5  *  m  —  1 

Subftitutis  igitur  valoribus  iftis  pro  r,  p,  g,  fiet  expedatio  ipfius  B  = 
9?/zm — 26w  +  16 

Ymuii— - 64 7/2 -J- Su-btrahatur  hsec  ab  i,  &  erit  expedatio  ipfius  == 


7,2mm  —  6^m  -J-  3  2 

2  imm — 38  m- 

- 1 6 

32  mm  —  64  m- 

-32 

%27nm _ s^m- ^32  ’  ac^eo(Iue  rat^°  fortium  ipforum  A  8c  B,  erit  ut  23771m 


—  ?8;;;  -J—  1 6  ad  ymm — 26m -J—  16,  quae  convenit  numero  globorum  cui- 
cunque,  binario  excepto. 

Verum  ut  ratio  fortium  ipforum  A  8c  B  quum  fingulis  globis  certant, 
five  quum  numerus  globorum  eft  2,  inveniatur  refumatur  expreffio  ge- 


neralis  expedationis  ipfius  B,  videlicet 


.  .  _  7VI — 4 

r  +  4p  +  ?-/x  8 


—  ,  & 

— 4 

^  ^  8  TJi  8  ^  . .  > 

ponantur  r  &  p  =  o,  8c  erit  expedatio  ipfius  B  = - - - =  ^— ^  * 

_ g  =  7  x  -§-  =  i,  qua  fubftrada  ex  1,  erit  expedatio  ipfius  =  f, 

ergo  ratio  fortium  ipforum  A  8c  B  hoc  in  cafii  erit  ut  7  ad  1,  quod  aliunde 
conftat  ex  principiis  jamdudum  expofitis. 

Corol.  I.  Si  numerus  globorum  effet  infinitus,  ratio  fortium  fierefc 
tandem  ut  23  ad  9. 

Corol.  II.  Si  defint  ipfi  A  ludi  quotvis  quominus  vidor  evadat,  8c  ipfl 
B  ludi  itidem  quotvis,  ratio  fortium  eadem  ratiocinatione  invenietur. 

Corol.  III.  Si  dexteritates  fint  in  ratione  data,  ratio  fortium  etiam  in- 
venietur.  ^ 

Prob.  XVIII.  Certet  A  cum  B,  fore  ut  ipje ,  dato  tentaminum  numero. , 
tejfera  dato  facierum  numero  conftante ,  facies  quafcujique  datas  jecerit : 
Qiiaritur  expettatio  ipfus  A. 

Solutio .  Sit  p  -j-  1  numerus  facierum  in  teflera,  71  numerus  tent  ami- 
num  datus,  f  numerus  facierum  quas  jaci  oporteat. 

Numerus  cafuum  quibus  A  monada  femel  vel  pluries,  tent  a  minibus  nu- 
mero  w,  jacere  poifit,  eft  p  -\-  i|n  —  p«,  ut  patet  ex  jam  demonftratis. 

Expungatur  binarius  e  numero  facierum,  ita  ut  numerus  facierum  re® 
ducatur  ad  p  ^  8c  erit  numerus  cafuum  quibus  A  monada  femel  vel  pin* 
ries  tentaminibus  numero  w,  jacere  poilit  pn  —  /»—«“• 

Ergo  jam  reftituto  binario,  numerus  cafuum  quibus  A  monada  8c  bina- 
rium  jacere  poffit,  eft  differentia  iftorum  cafuum,  videlicet 


top 
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Expungatur  nunc,  ternarius,  8c  erit  numerus  cafuum  quibus  A  monada 
8c  binarium  jacere  poflit,  pn  —  2  x  p  ^  ^  p  _ 

Ergo,  jam  reftituto  ternario,  numerus  cafuum  quibus  A  monada,  bi¬ 
narium,  8c  ternarium  jacere  poflit,  eft  p  -j-  ij» —  3  3  x  p  _  xjn _ 

/>  —  2,n.  Et  lie  deinceps  de  ceteris. 

Scribantur  ergo  online  ppteftat.es  omnes,  (mutatis  alternatim  fignis) 
p  +  1  [n  — '  pn  +  p  —  1 «  —  p  —  2jn  4*  />  —  3,n  6? c.  Et  praefigantur  illis  coefm* 
cientes  poteftatis  defignat*  per/,  8c  fumma  terminorum  erit  numerator 
expedtationis  ipfius  A,  cujus  denominator  erit  J+l ,n. 

Exemp.  I.  Sit  6  numerus  facierum  in  tefTera,  8c  2  numerus  facierum 
datarum  quas  jaci  oporteat  tentaminibus  8,  8c  erit  expe&atio  ipfius  Ay 

6s  —  2  x  58-l74*,f  .  . 


Exemp.  II.  Sit  6  numerus  facierum  in  teflera,  8c  6  numerus  facierum 
quas  jaci  oporteat  tentaminibus  1 2,  8c  erit  expe&atio  ipfius  A7 
6IZ  —  6  x  $1Z  r  5  x  41*  —  20  x  3IS  -J-*  15  x  2iZ  —  6  x  1 Ia 


Exemp.  III.  Contendat  A  cum  B  fore  ut  ipfe,  tentaminibus  numero 
43,  teflera  faciebus  36  conftante,  facies  duas  datas  jecerit,  five  ut  binis 
tefleris  vulgaribus  jecerit  duas  monadas  fimul,  atque  etiam  duos  binarios 


2Be  componuritur,  ope  Tabula  Logarithmorum. 

Prob.  XIX.  Invenire  quotems  tenicmvnibnn  fiitnnim  ft  prohabile  ut  col - 
hi  forum  alter  A  jacies  qiiafcunque  datas  jaciat ,  teffera  conjlanie  dato  facia] 

Solutio.  Sit  ut  prius  p  1  numerus  facierum  in  teflera,  «  numerus  ten- 
iaminum  datus,  f  numerus  facierum  nnasfifns.  Ponatur  T.ncr  — - —  — 
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rn  '  r*' 


i?4  il  §. l* 

pyi  I  ^,4a  2'n 


6 


Extrahatur  utrinque  radix  fexta,  Sc  fict  i  - - r  =  er§°  r'1  — 


ponatur  jam  Log,  r  =  #,  8c  Log. 


-r  ,  &  eadem  erit  demonftratio  de  cateris  cafibus. 


i— Vt 

=*,  Sc  erit  n@~et7  adeoquew  = 


rn 

TTO 

in  . 


Si  fit  aliqua  fufpicio  ne  valor  indicis  n  fic  inventus  non  fit  fatis  accura¬ 
te,  tunc  fubftituatur  valor  ifte  pro  ?/,  &  notetur  error,  tunc  mutetur  ali- 
quantulum  valor  ifte,  Sc  notetur  novus  error.  Sc  ope  duorum  errorum  va¬ 
lor  indicis  n  fatis  accurate  corrigetur,  fi  Regula  falfi  adhibeatur. 

Poteft  valor  indicis  n  fic  inventus  corrigi  per  feriem  infinitam,  ex  na* 
tura  Problematic  depromptam,  talem  ut  primus  terminus  hujus  feriei  fit 
valor  ifte  quem  affignavimus  ^  fed  corredio  per  differentiam  errorum  fuffi- 
cit  ad  ufus  practices. 

Exemp.  I.  Invenire  quotenis  jadibus  vulgaris  teller#,  probabile  fit  ut 
A  facies  omnes  jaciat. 


Log. 


I—  x/r 


*  -  ’  Q  ‘ 

0.9621753,  Log.  —  =0.0791812,  ergo  n 


0.962 1753 
0.0791812 


=  1 2  -h  •  Ergo  concludere  jam  licet  numerum  jaduum  quafiitum  fore  1 2 
cirriter,  fi  vero  1 2  fubftituatur  pro  n  in  aequatione  cafui  huic  competente, 
invenietur  expedatio  ipfius  A  . 437  prope,  qua  aliquanto  debita  nempe  .5 
minor  eft;,  ergo  ponatur  13  pro  Sc  invenietur  expedatio  ipfius  A  .513, 

•qua  eft  debita  major  $  ergo  poterit  A  in  fe  fufeipere  ut  facies  omnes  ten- 
taminibus  1 3  jaciat,  idque  potiori  conditions. 

Exemp.  II.  Invenire  quotenis  tentaminibus  futurum  fit  probabile  ut  A 
teflera  faciebus  216  conftante,  facies  fex  datas  jaciat,  five  ut  tribus  tefieris 
vulgaribus  *  Triadas  omnes  jaciat.  n  5  .  *  Raffles' 

‘T  I  ,  216  G.9621753 

Log. - ~  =  0.9621753,  Log.  —  =0.0020152,  org07z=:-oo2oi52 

1  \/  ir 

=  477  Prope.  . 

Prob.  XX.  A  &  B  quorum  dexteritates  [tut  In  ratione  data ,  videlicet ,  ut  a  n>  Duration* 
ad  b,  ea  condhione  ludant ,  ut  quoties  A  ludnm  nnuni  vicerit ,  B  tradat  ip[Uidorum. 
minimum  Umnn  *,  quoties  woB  vicerit,  A  ip[  tradat  minimum  unum:  &  non 
prius  ludo  defiftant ,  quam  eorum  alter  nunimos  omnes  alterius  luGratus  fuerit. 

Ad[ent  vero  JpeBatores  duo  RG?S,  quorum  R  affirmet  cert  amen  [nit  um  iri 
intra  datum  ludorum  numerum ,  S  neget :  Quaritur  expettatio  ipjius  S, 

Solutio .  Cafus  I.  Sit  2  numerus  nummorum  quos  uterque  colluforum 
habeat-,  fit  etiam  2,  numerus  de  quo  R  Sc  S  contendant;  Jam  propter  2, 

T'l  rl  o  rnitrip- 
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numerum  ludorum  de  quo  contenditur,  elevetur  a^b  ad  poteftatem  2, 
qua?  erit  aa  *f  2 ab  -f  bb :  terminus  2 ab  ipfi  S  favet,  reliqui  adverfantur, 

adeoque  illius  expedlatk)  erit  . 

Caf us  II.  Sit  2  numerus  nummorum  quos  uterque  colluforum  habeat,  Sc 
fit  3  numerus  ludorum  de  quo  R  8c  S  contendant  *  elevetur  itaque  a- |~  b 
ad  poteftatem  3  am,  qua?  erit  a1  +  3^  +-  3<*W  -f"  &'•  Jam  termini  duo- 
4"  9mnino  ipli  S  adverfantur,  reliqui  duo  ^aab  4-  3 abb,  partim 

favent,  partim  adverfantur  *  dividantur  ergo  termini  ifti  in  partes  fuas, 
videlicet  3 aab  in  aab,  aba ,  baa ,  atque  3 abb  in  abb,  bab ,  &  partes 

4“  baa  4-  abb  4*  bab ,  five  2<m&  4*  ipfi  S  favent,  reliqui  adverfantur. 

Adeoque  expe&atio  ip fius  £  erit  “==^7“,  five  fdivifis  numeratore  & 


denominatore  per  a  b) 


2ab 


qua?  eadem  eft  ac  in  cafu  pra?cedenti. 


a  b\ir 

Cafits  III.  Sit  2  numerus  nummorum  quos  uterque  colluforum  habeat,, 
8c  4  numerus  ludorum  de  quo  fpedlatores  contendant*,  elevetur  itaque 
#4  b-% d  poteftatem  4am,  qua  erit  a 4  *4-  4^^  ~h  baabb  4*  4#^?  4*  }  termi¬ 

ni  «4  4  4 a?b  4-  4^*  4  £4  omnino  ipfi  £  adverfantur,  terminus, unicus  6aabb 
partim  favet,  partim  adverfatur:  dividatur  ergo  terminus  ifte  in  partes 
fuas,  aabb ,  abab ,  &  partes  quatuor,  aMa,  baab , 

five  <\aabb,  ipfi  £  favent  >  adeoque  illius  expedtatio  erit 

a  ~r  b{z 

Cafus  IV.  Sit  2  numerus  nummorum  quos  uterque  colluforum  habeat,. 
8c  numerus  ludorum  de  quo  fpedla.tores  contendant*  Sc  expedtatio  iplius 

5  invenietur  eadem  ac  in  pnecedenti  cafu. 

Cafus  V.  Sit  2  numerus  nummorum  quos  uterque  colluforum  habeat,. & 

6  numerus  ludorum  de  quo  fpedtatores  contendant,  8c  expedtatio  ipfius  £ 

.  ,  8 a'V 

invenietur  — — - 
a  -i“  f\6 

Geiteralins .  Sit  2  numerus  nummorum  quos  uterque  colluforum  habeat, 
Sc  2  4 -  d  numerus  ludorum  de  quo  fpedtatores  contendant,  erit 
I  “4”  T  d 

expedtatio  ipfius  £.. 


: lab 


a  "i-  bj 


2-\-d 


Ubi  nota  d  numerum  effe  parem*,  quod  fi  d  fit  numerus  impar,  expe- 
dlatio  ipfius  £  eadem  erit  ae  fi  numerus  ille-unitate  effet  diminutus. 

Cafus  VI.  Sit  3  numerus  nummorum  quos  uterque  colluforum  habeat, 
&  3  +  d  numerus  ludorum  de  quo  fpedtatores  .contendant,  Sc  invenietur 

_ 1 4-  f  d 

expeftatio  ipfius  £  =  ^±b\ _ 

— — 12-| -d 

TTK"  J  a  b\ 

Wm-nota d  numerum  effe  parem  %  quod  fi' d  fit  numerus  impar,  expe- 
dlatio  ipfius  £  eadem  erit  ac  fi  numerus  ille  unitate  effet  diminutus, 

Cafm 
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Cafus  VH.  Sit  4  Humerus  nummorum  quos  uterque  colluforum  habeat, 
&  4  numerus  ludorum  de  quo  fpedatores  contendant,  Sc  invenietur  expe- 

aatio  ipfius  5 1**+6**»  + 

4  4- ^,4 

Cafus  VIII.  Sit  4  numerus  nummorum  quos  uterque  colluforum  habeat. 

Sc  6  numerus  ludorum  de  quo  fpedatores  contendant,  Sc  invenietur  expecta- 

.  .  r  _  l^a+bb  4-  2caibi  -I-  lA.aab* 

tio  ipfius  S - L=^ --P- — - - . 

*+b\6 

Tabula  expedationum  ipfius  S,  pro  numero  nummorum  4. 

4  fcb  4  6aabb  4  4 ab* 

4  bfi 


4* 

6. 

8. 

10. 

12. 


14 ahh  4  l^aab* 

a  + 

48 tfb*  4  6-%a*b-  41  48^4 

a  4*  b\ 

\6\a6b*  4  232 a>b$  4*  iS^a^b6 

«—— —  ■  ■  ■■  — — ■ — ■  *-  -  ■  ■  ■  — —— — ■ . 


a 


10 


$6oa7b>  +  ~jy2a6b6  4  ^60  a?b*' 


etc. 


44 
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Tabula  ifta  facile  continuabitur,  fi  fequentia  adnotentur. 


i°.  Coefficientem  termini  primi  in  quolibet  numeratore  efle  fummam 
coefficientem  terminorum  omnium  in  numeratore  praecedenti.  20.  Coe¬ 
fficientem  termini  fecundi  efle  aggregatum  fumms  iftius,  8c  coefficient is* 
termini  fecundi  prscedentis.  30.  Coefficientem  termini  tertii  eundem? 
effe,  ac  coefficientem  termini  primi.  40.  Produda  literalia,  ex  pra°ce- 
dentibus,  prima  ex  primis,  fecunda  ex  fecundisy  formari,  multiplicatis 
pr^cedentibus  per  ab.  50.  Denominatores  omnes  efle  poteffatem  illanv 
binomii  a  4  b,  qua?  defignatur  per  numerum  ludorum  de  quo  R  Sc  S  con- 
tendunt. 

Hie  obiter  venit  obfervandum  coefficientes  omnes,  primi  ex  primis, 
fecundi  ex  fecund  is,  generari  pofle..  Etenim  fi  ex  ultimo  prsecedente,  qua¬ 
druplicate,  fubtrahatur  penultimus  duplicatiis,  orietur  coefficiens  quaefitus0 . 

Re gtil a  Generalise  Sit  w  numerus  nummorum  quos  uterque  colluforum 
habeat,  «  -f  d  numerus  ludorum  de  quo  fpedatores  contendant. 

Elevetur  a  4  h  ad  poteffatem  w,  Sc  refecentur  termini  duo  extremis  , 
multiplicetur  reliduum  per  aa  4  lab  4  bb ,  Sc  rejiciantur  termini  extre- 
mi  ^  fiat  rurfus  multiplicatio  refidui  per  2ab  +  bb;  Sc  rejiciantur 
extremi,  Sc  fic  deinceps  fiant  tot  multiplicationes  quot  funt  unitates*  in  \ 
d  *,  &  produdum  ultimum  erit  numerator  expedationis  ipfius  5*,  denomi-  * 
nator  vero  Temper  erit  a -\  b \n  +  d. 

N.  B,  Si  d  fit  numerus  impar,  fubftituatur  d  1  pro  d+  . 

Sit- 
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Si  n  fit  numerus  impair,  dividi  poterunt  numerator  Sc  denominator  ex- 
pedlationis  per  a~{-b,  Sc  fiet  expedtatio  fimplicior. 

Ex  e  nip.  I.  Sit  4  numerus  nummorum  quos  uterque  colluforum  habeat, 
Sc  10  numerus  ludorum  de  que  fpedtatores  contendant,  fint  autem  dexte- 
ritates  in  ratione  aequalitatis  *,  quseritnr  expedtatio  ipfius  S. 

Eft'w  =  4,  Sc  n  -f*  igitur  eft  d  ==  6,  8c  yd  =  3.  Elevetur  ita- 

que  a  ~j-  b  ad  poteftatem  4^,  Sc  refedtis  Temper  extremis,  fiant  3  multi- 
plica tiones  per  aa  lab  -[*•  bb . 

a 4  ]  4-  4^3^  4-  6aabb  -f*  4<iZ>3  j  4-  3+ 

+  2^  +  bb _  T- . -r^, ~ 

4 a>b  |  6a3bb  /\a'b'  4  ^  .  ■ 

2a bb  -jr  1  2 a  by>  'j-  Qaah' 

T  4#3£3  -j-  6aab'  j  -(-•  4<rZ>> 

\/\a'bb  +  200^'  +  h\aab* 

aa  2ab  bb 


14  a6bb 


1 " 

-  20 #5&3  - 

-  \\a*b* 

- - -  .. 

-  28 a>b3  - 

-  40 a'b*  - 

-  2%a*bs 

-  i4^’&4  - 

-  20  a3  bs  ( 

48 afb*  -|-  68#4£4  --j-*  Afia  b{ 
.  aj  -j-  2#fr  -}-*  W 


;)v 


i< .  1 1:  i j i 


484^5  | 


62>a6b* 
4-  y6a6b* 


/\&a?b$  ;rr  ;  . 
i^6a^bs  -)-  9 6a'b6 
—  48 albs  6%a'b6  |  -j-,48 alb7 


i6^a6b4  232 a>bs  Jp  164 a*b6 

r*.  »j.r  ■  l  -n  ^  „  164^ +  232^ +  1640^ 

Et  erit  expedtatio  ipfius  S  =  — 3 L - ^j^p-Tro - 2 - >  &  propter  0 

«  7  t  •  -r,  ^  .  164  4  232  4- 164  560  35 

Sc  b  aequajes  erit  lfta  expedtatio  —  -  2IO  - —  =  — 24^  64* 

Enemy.  II.  Sit  5  numerus  nummorum  quos  uterque  colluforum  habeat, 
&  1  o  numerus  ludorum  de  quo  fpedtatores  contendant,  ita  ut  S  neget  cer- 
tamen  finitum  iri  intra  ludos  10  *,  fit  autem  dexteritas  ipfius  A  ad  dex- 
teritatem  ipfius  B  ut  2  ad  1. 

:  Eft  n  =  5,  8c  n  ^  d  =  10  j  eft  igitur  d  =  5.  Et  propter  <J  imparem, 
fingatur  ^  =  4,  ergo  f  J  =r  2.  Elevetur  itaque  a  -|-  £  ad  poteftatem  5am> 

&  refedtis  Temper  extremis,  fiant  2  multiplicationes  per  aa  +  2 ah 
4*  bb • 

'  1  j  !  .  ;  i  ■  it  i  i  ■  '  fO?  ■  <  '  {  •'  r  j  ij 


[11 


»i  JltUl 

-  guile:  i  err- 


) » t  fj 


o 


10} 


on 


ii  r 
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Chap.  F.  Of  the  Laws  of  Chance. 

#5  |  ’yU^b  loa^bb  io albi  “4^  ^ab*  |  -|-  b 5 
aa  -f-  2 ab  -j-  bb 

5 a6b  I  -f-  icasbb  -{-  i  oa+bi 


:.Mta  W: 

•  ►  \  % 

!  i  ». 


TT1 ! 


ri  f  r  t  ?  * 


i  *  j  > 


it  V; 


» 


4“  loaibb 


\ca*bi 

$a*bi 


$  aib* 

2oaib*  +  io  aaby 
loaib*  -f- 1  oaab  ?  [+  5^1 


2oasbb  -j~  3  -j-  35^Z>4  +  loaabs 

aa  -{*  2 ab  bb 


-j-«  ^oa6bi 


-  7,ta'b\- 

-  2oa'b' 

-  mjoa>bi  - 

-  "joa'b>  + 

+  2Qaib*  - 

-  35 4 ’£5 

I’yaib6  I  2oa2b1 


-yia6bi  -j“  12  5<i>&4  -j-  S2^a'h  -f.-jtaib* 

■'  -  ^  I  ^  j  *  i  i  V  '  '  ‘  -  *  •  ,  i  I .  :  ■  '  • 

^  „  .  i*a6b*  4~  I2^644*  I2?4*ft*4*  -l^glb* 

Ergo  expeftatio  ipfius  5  erit  — — — - • 

Sive  divifis  numeratore  &  denominatore  per  4  +  £,  propter  numerum 

„  ...  i^aibi  4"  SQtf4^4  +  7 S43^5  ,  j  ^^7, 

«■ imparem,  fiet  expeSatio  =  — — - ~ 

344  -J-*  2#Z>  -j-  3^ 

4  -f-  b\ 8  -  *  4  •  .  -  . 

8x25x1-9 

Et  pofitis  2  &  1  pro  a  8c  b  refpective,  fiet  expectatio  —  6*61  ~~ 

v  .»  ...  .  '  .:•  ■=  5  ;  4  ■;  :.  '  '  \ 

5800  ':  • 


fi  lj  »■  i-'.  Ji 

vt\y;x  '  r 

"f 

I 


JAU 


<  j  M 


6561° 

Prob.  XXI.  St  4  mmerus  mmmorum  quos  uterque  colluforum  habeat  h 
Requiritiir  ratio  dexteritatum  qua  faciat  ut  R  poj/it  aqua  forte  a  fir  mare 
certamen  fini turn  iri  intra  ludos  4,  S  negare. 

n  \aib  ~T  6#&bb  -p  4 abi  o 
Solutio .  Expectatio  ipfius  S’,  jam  rnventa,  eit - r"j~^Tf  ’  ^ 

quoniam,  ex  Hyp°thefi,  R  8c  S  £qua  forte  contendiint,  ponatur 

+  ^  five  J.  -  4^?  +  -  o, 

Addatur  12 aabb  utrobique,  &  fiet  a4  —  4 cPb-\*6aabb — \aV~Y  fr  =  1  flaabb, 

Extrahatur  hinc  inde  radix  quadratica,  8c  erit  ua  —-  ?ab  fr  bb  fb\Zi29 
live  fadto  a  :b  x  ;  1  — •  23:  +  1  =  xa/12,  ubi  invenietur  radix  cu- 

plex  x  =  5.274,  8c  — Ergo  five  ratio  dexteritatis  ipfius  A  ad  dexte- 


ritatem  ipfius  B  fit  ut  5.274  ad  i,  vel  ut  1  ad  5*274?  R  &  $  squa  forte 

contendent.  *  —  ; . 

]  -f*  1  i  nr  » 

{T  —  -  (1^  .  »>.  I  I,‘ 

Prob.  XXII-.  Sit  4  numerus  wuinnonm  -qups  uterqne-culluforinn  habeat  j 

Requiritur  ratio  dexteritatum  tails ,  irthpo/f  it  afirwW  fnittim  iri  certa- 

.  1  1  -  -  -  •  -  -  -  •  '  — 


Of  the  Lam  of  Chance.  Part  I. 

* men  intra  4  luJos,  S  uegare ,  atque  fint  fortes  ipforum  R  Gf  S  in  ratione  da* 
<ta,  videlicet  ut  2,  ad  1. 

Solutio .  Expeclatio  ipfius  S  ex  numero  ludorum  4,  &  ratione  dexterita- 

.  ,  „  /\ab  +  6aahb  +  ^ab;  ^  „  . 

Hum  oruinda  eft - 1  - •  Eadem  expedatio  propter  datam 

;rationem  fortium  eft  Ergo  lit - *  five  *  — . 

I2aib  —  18 aabb  —  12 ab'-\-b'  —  o.  Jam  fado  a  :  b  ::  x  :  1,  erit  ^ _ I2z» 

—  i8xx  —  i2x*  +  1  =  °*  Sapponatur  hsec  aequatio  ex  binis  iftis  qua¬ 
dratic^  formari,  zz,  +  yz  +  1  :=s  o.  Et  x2  -{- pz  +  1  =  o. 


Ergo  x4 


nty 


.p*+i  =  °- 


Comparentur  coefficientes  terminorum  Homologorum,  8c  erit  y  +  p  = 
—  12,  8c  py-\~2  =• —  18,  five  py  =  ~2o-,  unde  orietur  aequatio  yy4- 
1 2 y  =  2o,  cujus  radix  negativa  erit  =  —  1 3.483.  Subftituatur  valor  ifte 
in  locum  ipfius  y,  8c  erit  %%—  1 3.483%  -{-  1  =  0,  cujus  aequationis  radix 

I 

duplex  invenietur  13.407,  Sc  —  prope,  ergo  five  a  ad  b  fit  ut  13.407 
ad  1,  five  ut  1  ad  13.407,  ratio  fortium  ipforum  R  8cS  erit  ut  3  ad  1, 

Prob.  XXIII.  Sit  4  mtmerus  mimmonim  quos  uterque  coUufonim  habeat • 
Requiritur  ratio  dexteritatum  qua  faciat  ut  Kpojjit  Aqua  forte  affirmare 
jcertamen  fi nit  urn  iri  intra  lud os  6,  S  negare. 

Solutio.  Expedatio  ipfius  S  ex  numero  ludorum,  8c  ratione  dexteri- 
,  .  i<ut4bb loaibi  4-  i±aab^ 

tatum  onunda,  erit - L^p-J — 5 - .  Ejufdem  expedatio  prop. 

ter  datam  fortium  cequalitatem  erit  =  f.  Ergo  erit 
l^bb  20^353-)-  i/\aab*  n 

T+T\6  =  *5  *lve  a6  “T  —  i%a*bb  — •  2oa'h>  — * 

l^aab*  — J-  =  o,  &  fado  a  :  b  \  :z  \  i. 

4-  6x*  —  i —  2ox5  —  1 3xx  +  6%  +  I  =  Q. 

Ponatur  hjec  aequatio  ex  binis  iftis  formal. 
zz  4-  yz  -(-  I  =z  o. 

&  x4  +;px?  T  9»a  +  pz  1  =  o. 

Ergo  zc  -J-  z4  - 

+ j?*’  t  Ey*4  4*  p*3 

t  ~~  vyz*  4*  qzz  ■ 

+ P&  Hh  pyzz  +  yz 

zx,  +  yz  i„ 


Sive  x5 


ft  4 


4-  i 

P 
2 


i^^'+rW 


+ J  «  +  1  =  o. 


Et 


Chap.  I.  Of  the  Laws  of  Chance. 

Et  comparatis  coefficientibus  erit  y  +  p =6,  i  -4-p y  4-  a , ,  feu  „  v  r 
9  — —I4>  2pfr 9 y — 720.  Unde  orietur  aiquatio yi—6y v— 16  \  +  22-0 

2e  r+ravJ‘T,'^-i;5fe  fl"!‘u,a  i-w  {pcus  1 £’«£*• 

tione  *  -\>yz  r=0,  habebitur  aiquatio  nova  %*—  2.9644*  -f  1— 0. 

Ubi  invenietur  radix  duplex  2.576,  &  -~h  ergo  live  dexteritas  ipfius 

A  ad  dextentatem  ipfius  B  lit  ut  2.576  ad  1,  feu  ut  1  ad  2.576,  R  &  S 
tequa  forte  contendent.  >/,«•«.  a 

Corollarhm.  Omnes  hujus  generis  aiquationes,  in  quibus  ratio  dexteri- 
tatum  determ inanda  venit  ex  datis  numero  nummorum  &  numero  ludo- 
rmn  ad  dimenfiones  dimidio  faltem  pauciores,  quam  fit  numerus  ludo- 
rum  datus?  Temper  reducentur^  etenim  coefficientes  terminorumhinc  in- 
de  ab  extremis  ajqualiter  diftantium  Temper  iidem  erunt,  adeoque  li  fin- 
gatur  aquationes  iftas  formari  ex  yy  +  ^  +  ,  -  0,  &  aquatione  altera 
cujus  coefficientes  June  mde  ab  extremis  squaliter  diftantes  fint  iidem 
comparationes  terminorum  homologorum  non  erunt  plures  quam  eft  dimi- 
dius  ludorum  numerus,  adeoque  dimenfiones  quantitatis  v  dimidio  faltem 
pauciores  erunt  quam  dimenfiones  quantitatis  z. 

Prob.  XXIV.  Pofitis  iifdem  ac  in  Prob.  20.  habeat  A  mimmos  p,  B  vero 
vummos  q-.  ghi&ntur  expeBatio  ipjius  S. 

Solutio.  Sumatur  Binomium  a  -f  b,  8c  rejedtis  Temper  terminis  in  qui¬ 
bus  dimenfiones  quantitatis  a  excedunt  dimenfiones  quantitatis  b  per  a 
Sc  terminis  111  quibus  dimenfiones  quantitatis  b  excedunt  dimenfiones 
quantitatis  a  per  j>,  multiplicentur  continuo  termini  refidui  per  a  4-  Z>  & 
fiant  tot  multiplicationes  quot  funt  unitates  in  dato  ludorum  numero  u’ni- 
tate  diminuto,  &  habebitur  numerator  expeftationis  ipfius  S.  cuius  de¬ 
nominator  erit  poteftas  binomii  a  -j-  b  defignata  per  numerum  ludorum. 

Exemplum .  Sit  p  —  3,  &  q  —  2  $  numerus  ludorum  7. 

Cl  “f"  b 

a  +  b  ( 


as  |  -I-  2ctb  — 

-bb 

a  - 

b  ^ 

2 aab  -}-»  iabb  I  +  b' 
a+b 

2&b  |  -j-  $aabb  -f*  %abl 
cl  -|-  b 


$a  bb  -j-  8 dab%  |  -J-  3 ab 1 

CL  H-  b 


}a*bb\  +  lia't'  +  2aab* 

a  +  b 


*1/ 


13a  b’+  2ia&l  -J-*  8  aabs 

E  e 


Ergo 


2l8 


Of  the  Laws  of  Chance ; 


Parti, 


-  ..  •  r  -  + 
Ergo  erxt  expettatio  ipfius  i>  = - a'+A>\‘ 


Prob.  XXV.  A  &  B  collufores  duo,  quorum  dexteritates  Jint  in  ratione 
data,  hoc  paBnm  meant,  1  it  non  prim  ludo  defiftant  quam  A  atm  numerus  lu- 
doriim  Jit  tranfaBus  ■,  ftnt  R  &  S  JpeBatores  duo,  quorum  R  contendat  fore 
i it  aliquando  ante  concluftm  certamen  vel  expirante  certaminc,  A  viBoremfe 
pr&ftiterit  pluries  quam  B  data  ludorum  numero-,  ^uaritur  expeBatio  ip~ 

Soliitio .  Sit  n  numerus  ludorum  tranfigendus  priufquam  AScB  ludo  de¬ 
fiftant,  fit  n — d  numerus  ludorum  de  quo  R  8c  S  contendant,  fit  ratio 
dexteritatum  ut  a  ad  b.  Elevetur  a  -J-  b  ad  poteftatem  n,  tunc  fi  d  fit  nu¬ 
merus  impar,  fumantur  tot  termini  iftius  poteftatis  quot  funt  unitates  in 
d  -j-  i 


fumantur  etiam  tot  termini  fequentes  quot  jam  fumpti  fuerunt, .. 


fed  mutentur  illorum  coefficientes,  iifque  prafigantur  coefficientes  termi- 
riorum  prtecedentiuni  ordine  retrogrado*.  Si  vero  d  fit  numerus  par,  finnan-  - 

tur  tot  termini  poteftatis  7+l,n  quot  funt  unitates  in  — — ,  fumantur  e- 

tiam  tot  termini  fequentes  quot  funt  unitates  in  fed  prafigantur  illis 
coefficientes  terminorum  pracedentium  ordine  retrogrado,  omiffo  ultimo 
pracedentium,  &  habebitur  numerator  expe&ationis  ipfius  .R,  quorum  i 
denominator  erit  a 


Exemp,  I.  Sit  io  numerus  ludorum  tranfigendus  priufquam  A  Sc  B  ludo 
defiftant,  fit  3  numerus  ludorum  quibus  aliquando  A  fuperaturus  eft  ip- 
fum  By  lit  ratio  dexteritatum  ut  1  ad  1 :  Elevetur  a  -|-  b  ad  poteftatem 
Loam,  videlicet,  alQ  - j-  io<*  b  -ft  45  a  bb  rft  120  abi  -ft  210 a*b*  ~j-  252tf5ib-ft 
2i-o*  b6  -ft  i2oa'b7  -j-  4 'yaab*  -ft  1  cab1  -ft  b10, 

Lm  I  ~~  J  * 

i°.  Eft  n  =  10$  2°.  n  —  cL  =  3  *,  ergo  eft  d  =  7,  8c  -  =  4.-Suman- 


tur  ergo  4  termini  iftius  poteftatis,  videlicet  a1*  -ft  to ab  4 ^abb  -\- 
1  20a  hi> ,  fumantur  etiam  4  termini  fequentes,  illifque  prafigantur,  coe¬ 
fficientes  terminorum  pracedentium  ordine  retrogrado,  8c  termini  fequen- 
tes  evadent  i2caeh*  -ft  4 5a  5s  -ft  ^oaxb6  -ft  a  b 7.  Ergo  erit  expectatio  ip-' 
„  -r-,  a10 -ft  \ca  b  -ft  4.^ a  bb  4'  1 20a.  b'  -ft  1200^4*  45^  b'  -f  lca 'b6-\*  la  b7 

rmsR= — c - 7+^ - 

_  3?2  I 

I0240 


Exemp .  II.  Sit  n  =  6,  8c  n  —  d  =  4 4  ergo  eft  1  =  2,  8c  — —  =  2.  Er¬ 


go  expe&atio  ipfius  R  erit 


a*  \  6a'b  4  a'bb 


N.  B.  Si  d  fit  numerus  impar,  poterunt  numerator  8c  denominator  ex- 
Beftationis.  ipfius  R  dividi  per  a.-f  b. 


Chap.’  I.  Of  the  Laws  of  Chance.  1 1  p 

Prob.  XXVI.  A  &  B,  quorum  dexteritates  Jint  in  rations  data,  videlicet 
vt  a  ad  b,  hoc  patfim  ineant ,  lit  non  prius  ludo  dejijlctnt  quam  datus  ludorum 
iiumerus  Jit  tranfattus :  Adjint  fpeBatores  duo  R  &  S,  quorum  R  ajfirmet, 

S  neget ,  fore  nt  aliquando  ante  finitinn  certamen ,  vel  expirante  cert  amine , 

A  Jit  fuperaturus  ipfum  B  dato  ludorum  numero  q  *,  &  fore  etiam  ut  ali - 
qitando  B  Jit  fuperaturus  ipfum  A  dato  ludorum  numero  p:  Ghiaritur  ex- 
peBatio  ipjius  R. 

Solutio.  Inveniatur  numerus  cafuum  quibus  A  fuperare  polfit  ipfum  B 
dato  ludorum  numero  gr,  per  Prob.  25. 

Inveniatur  numerus  cafuum  quibus  B  fuperare  poflit  ipfum  A  dato  lu¬ 
dorum  numero  p,  per  idem. 

Inveniatur  denique  numerus  cafuum  quibus  neuter  fuperare  poflit  alte- 
rum  datis  ludorum  numeris,  per  Prob.  24.  ;  .  w 

Addantur  hi  cafus  fimul,  Sc  ex  eorum  aggregate  fubtrahatur  *  -4-  /|n,  8c 
habebitur  numerator  expe&ationis  ipfius  R,  cujus  denominator  erit 

4  4- bn.  • 

Exemplum.  Contendat  R  fore  ut  aliquando  A  fit  fuperaturus  ipfum  B  2 
ludis,  8c  fore  etiam  ut  aliquando  B  fit  fuperaturus  ipfum  A  3  ludis,  8c  fit 
numerus  ludorum  tranfigendus  7. 

Numerus  cafuum  quibus  poflit  A  fuperare  ipfum  B  2  ludis,  eft  a7  4  fa6b 
4  2\a'bb  4  i\a  bi  -7  7 ab'J^aab'. 

Numerus  cafuum  quibus  poflit  B  fuperare  ipfum  A  3  ludis,  eft  14 ab\ 

4  7 a  h'  4  21  aab'  4  fab6  4  b\  m 

Numerus  cafuum  quibus  neuter  alterum  fuperare  p>oflit  datis  ludorum 
numeris,  eft  i^a'b'  +  2 ia"b\ 

Summa  omnium  iftorum  cafuum  erit 

a7  -j-  7 a6b  4  2i a'bb  4  35 a  b\  4  35 a  bA  4  22 aab'  4  la b  4  ^  • 

Subtrahatur  a  4~7|7  feu 

a7  4  7 a6b  4  21  a'hb  *f  35^&?  +  35 4  2I^5  +  fab6  4*  & 

Refiduum  erit  1  aab\ 

Ergo  expe&atio  ipfius  R  erit 

2.  Cum  Methodus  fynthetica,  qua  ufus  eft  D.  de  Moivre  ad  invenien-  ^ 
dam  cujufque  Colluforis  fortem,  in  ufum  verti  nequeat  tunc  quandop  bJ 

res  quam  tres  funt  collufores,  ob  vix  perfpiciendam  legem  progrelUonis  jyjic  uerno. 
ferierum  qua?  fe  ofterunt  ^  oftendam  hie  quo  modo  Analyfis  111  eju  moci  olii,  w.  341. 
Problematibus,  ubi  depofitum  continuo  augetur,  adhiberi  queat:  eumqueP* 
in  finem  demonftrationem  dabo  analyticam  trium  Theorematum,  qu.e# 
inveni,  8c  quidem  diu  ante  vifum  D.  Moyvr&i  libellum  de  Menfuia  or- 
tis,  occafione  triplicis  quaeftionis  mihi  ab  amico  circa  ludum  hunc,  quern 
Galli  vocant  le  Jen  de  la  Poule ,  propofit*,  pro  inveniendis  fell,  probabi- 
litate  vincendi,  lucro  item  vel  damno  cujufque  Colluforis,  8c  duratione 
certaminis.  E  e  2  rhso' 
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Part  F; 


Of  the  Laws  of  Chance. 

Theorema  I.  Si  Collufores  aliquot  A ,  B ,  C,  D,  E,  &c.  q  norum  numerus 
€lt  w  +  i  &  dexteritates  funtsequales,  deponant  finguli  i,  &  iftis  condi- 
tiornbus  certent.  i°.  Ut  illorum  duo  A  &  B  ludum  incipiant.  20.  Ut  vi- 
this  locum  fuum  tertio  C  cedat,  ita  ut  ille  tertius  C  jam  cum  vidore 
contendat,  quique  ex  hoc  certamine  vidor  evaferit  cum  quarto  D  ludat 
&  ita  deinceps.  3°.  Ut  ille  depofituni  totum  obtineat,  qui  omnes  collu- 
Tores  ficcelTive  vicerit.  Dico  probabilitates  vincendi  duorum  quorumli- 
bet  colluforum  fefe  immediate  in  ordine  ludendi  fequentium  efie  in  ratio- 
Pe  1  +  2n  ad  2",  adeoque  expedationes  luforum  A(BIC,D ,  E.  &c.  effe 
m  progreffione  Geometrica. 

.  Demon]} ratio.  Ponantur  expedationes  vincendi  ipfius  A  vel  B  —  a 
ipiius  C ==  c,  ipfius  D  —  d,  ipfius  E  =  e,  &c .  Porro  cum  accidere  poifit* 
ut  collufor  aliquis  prima  vice  in  ludum  intrans  inveniat  adverfarium  qui 
velnondum,  vel  femel,  vel  bis,  vel  ter,  &c.  jam  fucceffive  vidor  exti- 
tit,  vocetur  expedatio  luforis  illius  primo  cafu  =  z,  fecundo  =y ,  tertio 
quarto  sr  w,  quinto  ==  t ,  &c.  Item  cum  collufor  aliquis  vinci  polfit 
ab  adverfario  qui  antea  jam  vel  nullum,  vel  unum,  vel  duos,  vel  tres 
.•  collufores  fucceffive  vicit,  ita  ut  exiens  e  ludo  relinquat  adveifarium 
qui  vel  femel,  vel  bis,  vel  ter,  vel  quater  &c.  vidor  extitit,  vocetur  ex- 
pedatio  feu  probabilitas  vincendi  ejus  qui  exit  e  ludo  primo  cafu  =  h  fe¬ 
cundo  =  k ,  tertio  =  quarto  ==  m ,  &c .  Hifce  omnibus  pofitis  habebun- 
tur  iequentes  novem  ieries  cequationum  fignatse  N°.  1.  N°.  2.  N°.  3  &c. 
ufque  ad  9.  ^Tab.  I.  Ratio  eas  inveniendi  breviter  ha?c  eft.  Inter 

ffiquationes  N.  i°.  reperitur  ex.  gr.  f  =  t  +  -i-  u ■  +  ~  x  +  U-j.Nam 

collufor  F  certabit  vel  cum  collufore  A,  vel  B,  vel  C,  vel  D,  vel  E-  ut 
primum  vel  fecundum  contingat,  oportet  ut  vel  A  vel  B  quater  fucceffi- 

ie  vidor  exiftat,  cujus  eventus  probabilitas  eft  feu  :  Ut  tertium 

contingat  oportet  ut  C  ter  vidor  exiftat,  cujus  eventus  probabilitas  eft 

etiam  — :  Ut  quartum  contingat  oportet  ut  D  bis  fucceffive  vincat,  quod 

9  X 

probabilitatem  habet  — ;  Ut  quintum  contingat,  oportet  ut  E  femel  vin¬ 


cat,  cuju9  eventus  probabilitas  eft  —  j  ergo  luforis  F  probabilitas  vin- 
cendi  eft  =  "g-  *  +  -g-  *,-f  —  4  ~  y.  Sic  inter  *quationes  N°.  2.  eft 

ex.gr.  x  =  —  l  4-  —  4-  -i  4--L  4 - ^  x  1.  Collufor 

f  CUm  a^ver^;fi°  qui  jam  bis  fucceffive  vidor  extitit,  vin- 

P  vel  omnes  collufores,  vel  aliquos,  vel  nullum,  Prioris  even- 

.  -  1  -  1  .  1  .  1  .  1  ..i 


tus  probabilitas  eft 


2n 


>  Cecundi  ~  +  T+  76  +  •  •  •  &  teitU  T  * 

'  ft 
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Chap.  I.  Of  the  Laws  of  Chance. 

fi  primus  eventus  contingat, probabilitas  vincendi  evadit  certitudo integra 
feu  i  *  ft  fecundus,  exit  e  ludo  relinquens  eolluforem  qui  femefvicit*  ft 
tertius,  exit  e  ludo  relinquens  eolluforem  qui  ter  fuceelfive  vicit  y  adeo- 

jque  fors ejus  totalis  eft-j  xl  - |-  ---  +  ^  x  ^ *  i. 

Simili  ratiocinio  inveniuntur  aequationes  N3.  3.  Collufor  enim  qui  vidus 
ab  adverfario  exit  e  ludo,  relinquens  ex .  gr.  eolluforem  unius  tantum  lu- 
di  vidorem,  acquirit  fortem  vel  ipfius  C,  vel  ipfius  2),  vel  ipfius  £,  vel 
ipfius  F,  &c .  prout  adverfarius  a  quo  vidus  eft  vincit  vel  omnes  collufo- 
res  prater  unum,  vel  omnes  prater  duos,  vel  omnes  prater  tres,  &c.  un- 

de  fequitur  quod  h  =  — z  ,  x  c  +  2;!=t  *  +  JTT 7*  e + ~ r4  x/+ 

£?c.  iEquationes  N°.  4.  inveniuntur  fiibtrahendo  aquationes  N°.  2..ab  in- 
vicem:  &  aquationes  N°.  7.  fubtrahendo  requationes  N°.  3.  ab  invicem. 
JEquationes  N°.  6 .  inveniuntur  fubftituendo  in  a?quationibus  N°.  4.  vala- 
res  inventos  per  sequationes  N°.  7.  iEquationes  No.  7.  inveniuntur  qus- 
rendo  valores  ipfajrum  z.  7,  x ,  1/,  per  aequationes  N°.  1.  Et  his  valo- 

ribus  fubftitutis  in  asquationibus  N°  4.  habebuntur  a?quationes  N°.  8.  quae- 
comparats  cum  apquationibusN0. 6.  dant  aequationes  N°.  9.  ex  quibus  fequi¬ 
tur  quod  1  2n  :  2n  ::  a  :  c  ::  c  :  d  ::  d  :  e,  &c.  E.  D.  . 

Corollarium.  Hinc  facile  inveniuntur  probabilitates  vincendi  fingulo- 
rum  Collutorum^  quas  habent  turn  ante  ludum  inceptum,  turn  in  quo- 
libet  ftatu  in  quern  ludum  profequendo  pervenire  poffunt.  Si  fmt,  ex. 
gr.  tres  collufores  A ,  2$,  C,  erit  n  =  2,  &  1  -f*  2n  *.  2n  : :  5  :  4  :\a  ;  c  •  ^ 
eft,  probabilitates  vincendi  ipforum  A ,  22,  C,  antequam  vicerit  22,  vel 
JB  vicerit  -4,  fe  habent  ut  numeri  5,  7,  4,  adeoque  ipfas  probabilitates 


funt  — ,  —  ,  ~ :  omnes  enim  ft mul  fumpt#  facere  debent  1  feu  certi- 

tudinem  integram.  Poftquam  A  vicerit  B ,  probabilitates  vincendi  ip¬ 
forum  B ,  C,  erunt  6,  y  feu  c,  &  (quia  A  aequalem  habet  expedationeni; 

x  1 1**  Z?  • 

ad  vidoriam,  &  ad  fortem  ipfius  B  obtinendamj  — - — refpedive,  hoc  eft,  , 

quia  per  aeq,  T.  N°.  3.6  =  xc  =  yq  &  c  =  —  ==  —  ut  modo  in- 

2 


,  — .  ut  D.  de  Moivre  invenit 
7  7 


#  t  j, 

ventum,  has  probabilitates  erunt—  , 

Coroll.  1.  Prob  1$.  *  pag*  242. 

Si  fint  quatuor  collufores  A;  22  C,  2),  erit  n—  3,  Sc  1  2n.  2n  9,  8, 

'8x8 

adeoque  probabilitates  colluforum  ab  initio  ludi  erunt  ut  9,  9,  8, 

81  8x  72  64 

five  ut  81,81,72,64,  hoc  eji9  i\?fk  a,  a,  cj9  erunt  29g  &  5^5. 

Poftquam  <4  vicerit  22,  probabilitates  apiorum  B ,  D,  C,  ^4,  erunt  fc,  </,  c, 


y«^>r.p.l07f 


lit 


t 


Ofthe  Laws  of  Chance: 


Part  I. 


1  4*2  h  a  _  1  'I  J  1  1  T  _ 

-  1  — ,  eft  autem  per  asq.  i.  N°.  3.  b  =  -  „ ; ;  x  c  +  — ■  —  xi  =  — c+ 

4  4 

1  ’<*»  c=~^  =  &  <*  =  =  tA,  ut  modo  inventum :  ergo  ha  pro- 


'298 

habilitates  erunt 


J25_ 

149 


298  “ 
32  36 

149  ‘ 


*49 


149’  149 


refpedive.  '  Poftquam  A  vicerit 


"1  *1 


B  8c  C,  probabilitates  vincendi  ipforum  C,  2>,  D,  erunt  £,  — 

it  _i_  ij  i  i  .  : 

•,  feu  (quia  per  ceq.  2.  N°.  3.-I  =  *  d  &  Per  *9*  ?• 

Et  nota  quod  calculi  bonitas 


N°.  7.  x  =■  2d —  c) 


16  18 


149  7  H9 


28 

149 


2  ”  “ 1 

87 

149’ 


12 

confirmetur  ex  eo,  quod  fumms  harum  probabilitatum,  hoc  eft ,  — — {--- 

4  .  .  -  1  -  2?  ,  32  ,  36  ,  56  16  ,  18 

^  . — *  4-  4-  ■ - h  - — ,  nec  non  — -- 

*  149  ‘  149  1  149’  149 


+  "  in  priori  exemplo,  &  ^ 


149’  “““  149  ^149 

^  in  pofferiori  exemplo,  fingube  fint  =  1  feu  certitudini  in- 


”h  2n 


» ,  2&  j 

‘+149“'  149 
^tegrae. 

Theorem a  2.  Pofitis  quae  prius  Sc  infuper  hac  conditione,ut  vidus  Temper 
muldetur  fummap,  qua  depofito  augendo  inferviat  *,  quod  depofitum  fic 
gradatim  audum  illi  foli  cedat,  qui  omnium  fucceffive  colluforum  vidor 
-extiterit  denotatis  etiam  ut  antea  per  literas  minufculas  a ,  c,  d ,  e ,  &c. 
probabilitatibus  vincendi  ipforum  A  (vel  £),  C,  I),  E,  &c.  refpedive: 
per  eafdem  vero  literas  majufculas  A ,  C,  -D,  E,  6fc*.  ipforum  ^4  (vel  E),  C, 
D,  E,  &c.  expedationibus,  hoc  eft ,  portionibus  depofiti  qnas  unguli  ex- 

^  ^  +  ^Px2n  —  n°P  C4-cpx2n — wip 

pedant :  Dico,  fore  Temper  C  =  -  j  2„  —  >  T)  = - — - * 

£>4-  dp  x  2n  —  7/ gp 
^  =  I^p2^  3 

Bemovftratio.  Denotetur  ut  prius  per  literas  minufculas  x,  jf,  *,  z/? 
&c.  probabilitas  vincendi  ludentis  cum  adverfario,  qui  jam  vel  nullum, 
vel  unum,  vel  duos,  &c.  collufores  fuccelfive  vicit*  per  eafdem  vero  lite¬ 
ras  majufculas  Z,  X,  X,  U ,  T,  &c.  ejus  expedatio,  quam  fcil.  habet  diver¬ 
ts  ill  is  cafibus,  depofito  exiftente  n-\-  i,w  -j-  1  +  p,  w  -j-  1  +  2p,  w  + 1 
4-  3p,  refpedlive.  Sic  etiam  per  literas  minufculas  h ,  fc,  Z,  ?nr&c. 
denotetur  probabilitas  vincendi  luforis  vidi  ab  adverfario,  qui  antea  vel 
nullum,  vel  unum,  vel  duos,  &c.  collufores  fucceilive  vicerat  *  quemad- 
modum  per  literas  majufculas  #,  if,  L,M,  &c .  ejufdem  expedatio  diver¬ 
ts  illis  cafibus,  depofito  exiftente  71  +  1  +  P->  n  1  "H  1h 
&c.  refpedive.  His  pofitis,  iildem  quibus  antea  ratiocmns  inveniuntur 
fequentes  duodecim  sequationum  feries  in  Tab,  II.  fignatas  N°.  1.  N°.  2. 

N°*  3 ; 
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N°.  %.  &c.  Inter  xquationcs  N-.  i,  ex.  gr.  eft  E  =  —  -J-  ^ f  -J-, 

T+2vp  .  '  4 

— ~ - .  Lufor  enim  E  ludet  vel  cum  lufore  A>  vel  lufore  By  vel  C, 

vel  1).  Si  ludit  cum  A  vel  J5,  expe&atio  ejus  erit  =  Uy  quia  ludit  cum1 
adverfario  qui  jam  tres  adverfarios  vicit,  depofito  exiftente  n  -}- 1  -j-  3pa 
Si  ludit  cum  lufore  C,  expe&atio  ejus  erit  =  X-j-  xp,  ludit  enim  cum  ad¬ 
verfario  qui  jam  duos  collufores  vicit,  adeoque  li  depofitum  eflet  n  -J-  1 
+  2p  ejus  expe&atio  effet  =  X;  verum  quia  ludente  E  depofitum  eft  = 
n  -f-  1  3P,  ob  tres  collufores  viftos  Sc  fumma  p  mulctatos^  addenda  eft 

expe&ationi  X  portio  ilia  muldhe  unius  p,  quam  lufor  E  fperare  poteft  : 
eft  autem  hsc  portio  (quia  probabilitas  ejus  vincendi  eft  x  )  =  xp,  ejus  i- 
gitur  expectatio  totalis  tunc  erit  =  X-\-  xp.  Sic  fi  ludit  cum  lufore  Df 
expeftatio  ejus  erit  =  T -\-  2>P*  additur  ad  T  (qus  elfet  ejus  exp eftatio 
depofito  exiftente  n-\~  1  -j-p)  portio  2 yp7  qus  ipfi  debetur  de  duabus 
mulftis  2p,  quibus  depofitum  n  1  $p  majus  eft  quam  n  -j-  1  "|~p.  - 
Simili  modo  habentur  squationes  N°.  2,  3,  4  8c  5.  Subftituendo  autem  ? 
primam  squationem  N°.  2  Tab.  I.  in  squationibus  N°.  4.  habentur  squa-~ 
tiones  N°.  6.  Et  fubftituendo  primam  squationem  N°.  3.  Tab.  I.  in  squa— 
tionibus  N°.  5.  habentur  squationes  N°.  7.  quibus  dein  in  squat ionibus 
N°.  6.  fubftitutis  habentur  squationes  N°.  8.  JEquationes  N°-  9.  inveni-  • 
untur  qusrendo  valores  ipfarum  Z,  21,  X,  U ,  &c.  per  squationes  N°.  i» 
Tab.  I.  &  II.  vel  N°.  2.  II.  &  N°.  7.  T<*i.  I.  Et  his  valoribus  fubftitu¬ 
tis  in  squationibus  N°.  4.  habentur  squationes  N°.  10.  Qus  comparats  - 
cum  squationibus  N°.  8.  (in  quibus  pro  %  fubftitnatur  a ,  per  1.  sq.  Tab.  I.) 
dant  squationes  N°.  11.  Et  hs  squationes  No.  11.  comparats  cum  squa-- 
tionibus  N°.  9.  Tab.  I*  dant  squationes  N°.  12.  qus  conftituunt  Theorema, 
quod  demonftrandum  erat. 

Corollarivni >  Hinc  quoque  facile  inveniuntur  fingulorum  Colluforum 
fortes  feu  expe&ationes,  ipforumque  adeo  lucra  vel  damna.  Sint  ex.  gr,, 

tres  collufores  A ,  B,  C:  erit  C—  j^2”' ; 1  =  (ob  «  =  2) 

-?■-£  —  fob  0;=  —  &  c  =  —  per  Corollarium  Theor.  1.)) 

Unde  cum  omnium  trium  expedlationes  fimul  fumpts,  zi  „ 
+  A  +  c  square  debeant  id  quod  ab  initio  depofitum  fait,  id  eft  3, , 

erit  2  ^  +  ~^4p=14^ft4  f  =  3,  &  14^=15  —  4jP, 

15  —  « p,  &  .^p  =  expe&ationi  luforis  ^4  vel  JB ;  proinde  C 

expeftatio  luforis  tertii  C  =  =  y'  +  ^ P*  A  quibus  expefta-  - 

tionijbus  fi  fubtrahatur  i,  id  quod  ab  initio  finguli  depofuerunt,  remane-  - 

r  --  "  '  bltL 


) 
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bit  ibi  —  —  —  p,  hie  ,  qttemadmodum  D.  de  Motvre  invenit. 

■Exempt.  2.  Sint  collufores  4,  A,B,C,  D,  erit  C=  ^ 


/  t_  v  8y4  +  8ap— ?cp 

=  fob  k  =  3) - 1 — / - ■  = 


Theorema  1.) 


9 

8-^+4^ 


fob  « 


^8&c  =  ^>  pet  Cotoll. 


■8C  +  8c  p  —  jd  p 
9 

■6\ 4 + w/  p  _ 


~  C+Cp  x  2"  — flip 

*  item  D  =  — - * 

*8C+4 


9  =  r°b  d  =  ~  per  id,  corr.; 


9  1 

'j 


81 


unde  habebitur  aequatio  2  A  -\-C~\*D=:2A-{* 

4,  five  149  A  + 


8 A  +  v-‘4p  ,  64^+  VW  p  298 ^  +  V4i«V p  __ 

~  j—  -r  9  -  81  ~ 


2700 


,  *  ^  I  62  2700  ^  8  y4  +  A*|.p  I44 

--;JoIp.  H.ncC= .  1;  "P  =  7g 

' ,7<  -  -  "  -  HA+  =  H?  +  £2±  p.  Sabtrafta  au- 

149  1  22201  * 


-} 


22201 


P,  ScD  — 


8l 


.12 

tem  unitate  1,  quam  finguli  ab  initio  ludi  depofuerunt,  remanebit 


p  pro  lufore  A  vel  B 
22201 r  r  7 


4224 


21 


2  2  201  &  149^  7&  2220lr  I49 

pro  D  *  quae  fingula  indigitabunt  lucrum  vel  damnum,  prout  pars  affir- 
mata  praepollet  negate,  vel  contra.  Simili  ratione  habebuntur  etiam 
fortes  quas  acquirunt  in  quolibet  ftatu  in  quern  ludum  profequendo  per- 
venire  poftimt. 

Theorema  3.  Politis  quae  prius,  fi  adfint  fpedatores  ^  R,  S,  T,  U,  &c. 
quorum  numerus  fit  n  unitate  minor  quam  numerus  colluforum,  quorum- 
que  prior  ^affirmet  certamen  finitum  iri  poft  n  -\-p  ludos  perados,  R  poll 
71  +  p  —  I ,  S  poft  n  4-  p  —  2,  T  poft  n  -\-p  —  3,  U  poft  n  -)-  p  —  4, 
■&c.  pracife,  non  antea*  fintque  9,  r,  s,  t,  w,  fefc.  fortes  ipforum  K,  5, 

T,  U,  &c.  Dico  fore  q  =  ~  r  +  s  +  -t- 1  +  -*6  m  +  0c. 


Demonftratio.  Vocetur  A  collufor  ille,  qui  poft  w-f-p  ludos  vincere 
fupponitur :  hie  intrare  debet  in  ludum  poft  p  ludos  perados,  &  turn  lu- 
det  contra  adverfarium,  qui  jam  vel  unum  vel  duos,  vel  tres,  &c .  collu¬ 
fores  fucceffive  vicit.  Jam  cum,  ut  primus  cafus  contingat,  Sc  ut  collu* 
for  A  omnes  fuos  collufores  praeter  unum,  id  eft,  71  —  1  collufores  fucceC* 
five  vincat,  aeque  probabile  fit  quam  ut  adverfarius  ejus  vincat  w —  1 
collufores,  id  eft ,  (quia  jam  unius  colluforis  vidor  fuit)  ut  certamen  fi- 
niat  poft  n  p  —  1  ludos  perados,  hujufque  eventus  probabilitas  fit  =  r% 
erit  probabilitas  ut  collufor  A  unum  adhuc  colluforem  vincat,  id  eft ,  cer- 

tamen 


r, 
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I  •  ~  r  ••  -1  ,  j  <  .  .... 

tamen  finiat  poft  n  -f-p  ludos  ~  —  r.  Sic,  ut  fecundus  cafus  exiftat, 

8c  ut  A  omnes  collufores  prater  duos  vincat,  asque  probabile  eft  quam  ut 
certamen  finiatur  poft  w+p — 2  ludos,  adeoque  ut  tunc  A  vincat  adhuc 
duos  collufores,  id  eft ,  ut  certamen  finiat  poft  n  -j-p  ludos,  probabilitas 

erit  =1-7-5.  Eodem  modo  ut,  tertio  cafu  exiftente,  A  vincat  omnes  col- 
4  *  -- 

lufores,  probabilitas  eft  =  •,  ut  quarto  =  ^2/,  &c.  Quare  ut  indiffe- 

renter  certamen  finiatur  poft  n  4  p  ludos,  probabilitas  eft  -i-  r  +  —  s-f- 

Tt  +  ^"+efc,  =  9-  &E-D-  '  ' 

Corollarium  1.  Facile  hinc  invenitur  quaenam  fit  probabilitas  ut  certa¬ 
men  finiatur  intra  datum  quemvis  ludorum  numerum.  Series  enim  fra- 

dionum  incipientium  a  fradione  p,  quarum  denominatores  crefcant 

in  continua  proportione  dupla,  numerator  autem  cujufque  fradionis  fit 
fumma  numeratorum  tot  fradionum  immediate  prsecedentium  quot  funt 
unitates  in  •n  —  1,  dabit  omnes  fucceflive  probabilitates,  ut  certamen  fi- 
niattir  peradis  przecife  #,  w  +  i,  w  +  2,  n ;  +  3, &c.  ludis  ;  &  per  confe- 
quens  fi  addantur  tot  termini  hujus  feriei  quot  funt  unitates  in  P  *4~  ** 
fumma  ipforum  exprimet  probabilitatem  ut  certamen  finiatur  ad  mini¬ 
mum  ludis  A-j-p  peradis.  Ex.  gr.  Si  fint  collufores  4,  adeoque  n  =  3,  ha- 

11-  ,  r  -  I  12  %  5  8  13  21.  _  ~ 

bebitur  hsc  fenes  T,--  ,  ^ ^c.  E  qua  ft 

fiat  alia  — ,  -g  ,  &c.  cujus  termini  fint  fum- 

mae  terminorum  praecedentis  feriei,  denotabunt  iidem  termini  qualis  fit 
probabilitas  ut  certamen  finiatur  ad  minimum  3,  4,  5,  6,  e^c.  ludis. 

0 

Corollarium  2.  Poteft  terminus  quicunque  prioris  feriei  fexcepto  primo 
termino,)  ut  8c  fumma  omnium  terminorum,  id  eft ,  terminus  quicunque 
pofterioris  feriei,  per  formulam  generalem  exprimi  hoc  modo.  Si  n  -f- 1 
fit  numerus  colluforum,  &  p  fit  numerus  terminorum,  erit  ultimus  termi- 

.  .  r  .  .  1  p  —  w  +  i  tp  —  2tfxp —  2W  +  3 

nus  prioris  feriei  —  —  — — —  +  — - f — — - 

V  2n  I  x  22n  I  x  2  x  25“ 


p  —  j«^p  —  3  »  +  1  xp  —  3  #  -f  $ 

1  X  2  x  3  x  24“  • 


+ 


x  f-4*  1 1  »  +  2  ^  P-4”  +  7  &c,  Et  f„  om. 

IX2X3X4X2511  * 

nium  terminorum  five  ultimus  terminus  pofterioris  feriei  ■=.  — 

[Ff] 


/ 


p  —  n 


z  <0 


p— +  3  I  P 
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i  X  2  x  ^  x  2i’ 

p— ;«xp — 3«+r  xj?— 3W  +  2  »p- 3ft-f  7  i 

XX 2X3X4*  24"  *  * 

Tabula  L 
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^ 54  ^  x  e  +  ^tt7  >«  /  +  -  r ; 
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,  1  'r  ,  I  r  i 

4=  2n~}'  X«t  2,_4  X  f - - 


N°.  4. 

1,1. 
■z—y  =  ~h  —  --k 
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2 

2 
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N<v8. 


XC  =  C 
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N°  Jr 


V»  <  ■ 


\ 


>  ,  7  T> 


.  -i 


'■'I 


/ 
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//n/rat. 

— r 

Labi 

C/X^P'PJ  itum 

.fcp-J 

T/Xe&Oift’tutn 
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Corollarium  3.  Poteft  quis,priufquam  ludus  inchoetur,  in  fe  fufcipere,  ut 
fummam  w-|m  de  qua  c  ollufores  contendunt,  &  muldas  omnes  pendat,  II 
iibi  initio  in  manus  datum  fit  w  1  2.ff—  1 

Demonftrationem  duorum  pr^cedentium  corollariorum  curioiis  indagan- 
dam  relinquo.  ■  .  <  \  )  ft  *")  ' )  . 

V  J  .  J  VA 

3,  Dejignationes.  Si  B  8c  C collufores  duo  flmul  certent  *,  ad  defignandum  Another  g*- 
B  vidorem  effe,  C  vidum,  fcribatur  f>C*  atque  viciflim  ad  defignandum  n,eril  SoIutia* 
C vidorem  effe,  B  vidum *  fcribatur  C B :  &  lie  de  exteris.  Lns^Sin^ 

1  \  •  j  ,  C  ‘  ^  ^ 

Ponatur  i°  B  vincere  A,  certamenque  concludi  tribus  ludis  enes  u 

BAy 

B  C  ^Sic  patet  B  viclorem  neceflario  evadere. 

Ponatur  2°  B  vincere  A,  certamenque  concludi  quatuor  ludis 
BA 

/"*  T>  . 

?  Sic  patet  C  vi&orem  neceflario  evadere, 

CA 

trt  A  c>  »  .  >  _  1  , 

Ponatur  3°  B  vincere  A,  certamenque  concludi  quinque  ludis 
BA  BA\ 

QfJsSic  patet  D  vi&orem  neceflario  evadere,  idque  duplici 

BA  DA\  mod0, 

DB  DC ) 

■  *■  M  ^  t  * 

Ponatur  4°  B  prima  vice  vincere  A,  certamenque  concludi  fex  ludis 
BA  BA  BA ] 

CB  CB *  BC  I  . 

DC*  CD*  D  B  ’  Sic  patet  A  vidorem  neceflario  evadere,  idgue  tri^ 

AD  AC  AC'  plici  modo. 

A  S''  AB  A"  ’  •  ‘lr 


r  I 


AC  AD  AB j 
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Of  the  Laws  of  Chance. 


Part  L 


Ponatur  <j°  certamen  concludi  feptem  ludis,  ponaturque  Temper  B  prima 
vice  vincere  ipfum  A. 

BA  BA  BA  BA  B  A^ 


C  B  C  B  C  B*  B  C  B  C 

DC  D  C*  C  D  D  B  D  B 

AD*  DA  A  C  AD*  D  A  ’ 

BA  B  D  BA  C  A  CD 
B  C  B  C  B  D  C  B  C  B 

B  D  BA  B  C  CD  C  A_> 


Sic  patet  B  vel  C  neceflario  victores 
evadere,  B  triplici  modo,  C  dupliei. 


Ponatur  6°  certamen  concludi  odto  ludis. 


B  A 

B  A 

B  A 

B  A 

B  A 

B  A 

B  A 

B  A 

C  B 

C  B 

C  B 

C  B 

C  B * 

B  C 

~B  C 

B~c 

D  C 

D  C 

D  C* 

C  D 

C  D 

D  B 

D  B 

D  B 

AD 

AD* 

D  A 

A  c 

A  C 

A  D 

A  D * 

D  A 

B  A* 

A  B 

B  D 

B  A* 

A  B 

C  A* 

A  C 

C  D 

C  B 

C  A 

C  B 

D  B 

D  A 

B  C 

B  A 

B  C 

C  D 

C  D 

C  A 

.D  C 

D  B 

B  D 

B  D 

B  A 

C  A 

C  B 

C  D 

D  A 

D  C 

B  A 

B  c 

B  D 

Sic  patet  C  vidor em  evadere  triplici,  D  dupliei,  B  triplici  modo,  &c. 
Nunc  ordine  feribantur  liters  quibus  victores  defignantur_ 


3, 

4* 

5, 

6, 

7, 

8, 

9, 

10, 

&c 


1  B 
i  C 


i 


rr 

Cl 


2 
3 
3 

3  C 


D 

A 

B  4-  2  C 


v.  , 


2  D  +  3  B 

3  D-^iA^'sCJ^i'D+iA 
3  A’\-2B-f3D^^A^2B^3A+2C-^3D. 


Perfpe&a  illarum  formation  patebit  i®  literam  B  in  ordine  aliquo  Tem¬ 
per  toties  reperiri,  quoties  A  in  ordine  ultimo  8c  penult imo  reperitun  20  C 
in  ordine  aliquo  toties  reperiri  quoties  B  in  ordine  ultimo  8c  D  in  penul- 
timo  reperiuntur  :  3°  D  in  ordine  aliquo  toties  reperiri  quoties  C  in, ulti- 
mo  8c  B  in  penultimo  :  40  A  in  ordine  aliquo  femper  toties  reperiri  quo- 
ties  D  in  ordine  ultimo  8c  C  in  penultimo  reperiuntur. 

Sed  numerus  variationum  dato  cuilibet  ludorum  numero  competens, 
d up lus  eft  numeri  variationum  omnium  dato  ludorum  numero  unitate  di- 
minuto  competentis  adeoque  Probabilitas  quam  habet  Collufor  B  ut  vin- 
eat  dato  ludorum  numero,  eft  fubdupla  probabilitatis  quam  habebat  A  ut 
vinceret  dato  ludorum  numero  minus  uno*.  atque  etiam  fubquadrupla  pro¬ 
babilitatis  quam  habebat  idem  A7  ut  vinceret  dato  ludorum  numero  mi¬ 
nus  duobus ;  8c  fic  de  csteris. 


r 


\ 


Probabilitas 


Chap.  I.  Of  the  Laws  of  Cbanct.  C2^?] 

Probabilitas  quam  habet  C,  ut  vincat  dato  ludorum  numero,  eft  fubdu- 
pla  probabilitatis  quam  habebat  Br  ut  vinceret  dato  ludorum  numero  minus 
uno  *  atque  etiam  fubquadrupla  probabilitatis  quam  habebat  D,  ut  vincs- 
ret  dato  ludorum  numero  minus  duobus. 

Probabilitas  quam  habet  D  ut  vincat  dato  ludorum  numero,  eft  fubdu- 
pla  probabilitatis  quam  habebat  C,  ut  vinceret  dato  ludorum  numero  mi¬ 
nus  uno  *,  atque  etiam  fubquadrupla  probabilitatis  quam  habebat  ut 
vinceret  dato  ludorum  numero  minus  duobus. 

Probabilitas  quam  habet  A  ut  vincat  dato  ludorum  numero,  eft  fubdu- 
pla  probabilitatis  quam  habebat  £>,  ut  vinceret  dato  ludorum  numero  mi¬ 
nus  uno^  atque  etiam  fubquadrupla  probabilitatis  quam  habebat  C  ut  vin¬ 
ceret  dato  ludorum  numero  minus  duobus. 

Ex  jam  obfervatis  facile  eft  componere  Tabulam  Probabilitatum,  quas 
B,  C,  d  A  habent  ut  vi&ores  evadant  dato  ludorum  numero,  atque  etiam . 
illorum’  fortium  feu  expe&ationum. 


Tabula  Vrobabilitatum ,  5C c. 
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Tam  vero  Series  iftae  Pint  convergentes,  adeoque  lingulae  fummari  poflun 
per  vulgarem  Arithmeticam ;  &  obtinebuntur  vel  fumme  accurate  fi  pof-  - 
Lt,  ve§l  faltem  approximate,  li  non  liceat  termmos  multos 
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Invenire  fummas  Trolabilltatinn  ad  infinitum  ufque  per  gentium,  qttas  Col- 
l  lujores  babcnt  ut  viBores  evadant. 

Sint  Probabilitates  omnes  ipfius  B  ad  infinitum,  nempe 

1  B'  4  B"  +  B'"  f  B""  +  W  if  B\  &c.  =S> 

Probabilitates  ipfius  C 

tc  4  c"  4  c"  +  <r  404  c”,  &c.  =  * 

Probabilitates  ipfius  D 

D'  4  D"  +  D’l  +  D""  fD'f  D  ',  &c.  =  v 

Probabilitates  ipfius  A 

.  A' f  A'  +  A"  4  A'"  4  A'f  A\  &c.  =  # 

:  Scribantur  autem  in  Scala  perpendiculariter  defcendente,  ad  hunc  modum, 
B'  =  B' 

B"  =  B"  . 

A 

J£"' _  jr_ 

B  r  ss  4-  A""  4 1  A'"  Proinde  y  =  4  4  4  x. 

B'  =4-^k  4  iA'" 

Ergo  j  =  t  +  + 

Demonftratio.  Etenim  prima  columna  perpendicularis  erj,  ex  Hypoth. 
Eft  vero  A  +  A'  +  A"  4  A""  4  A'  &c.  ==  x,  ex  hypothefi; 

Ergo  4-  A  44  A"  +  4  4  4-  A"  4  4  A &c.  =  4*. 

Proinde  4  4”  4  i  4"'  44  4""  +•  4  A  &c.  =  4x  —  4  A. 

Et  B'  4  B"  44  A"  4  4  A"  4  4  AT  &c.  =  4x  —  i  A  +B’  +  B". 

Sed— A  =0,  B"=o  Sc  B  -  — ,  ut  patetex  Tabula. 

2  7  4 

Ergo  fecunda  columna  perpendicularis  = 


x. 


Sed  tertia  columna  perpendicularis  = —x . 

1.3 

erit  igitur  y = — 4 — x. 

Simili  modo  feribantur  C  —  C 

C  —  C 

C"'e=  4  B"  4  4  D' 


C""=  4  B"' 

C' z=  \B"“ 

C  '=  4  Br  ■ 

&c. 

Ergo  %  =  444y  —  i+in. 


4  D" 
4  D’" 
4  D"" 


hoc  eft  *=4^44  v. 


Scribantur 
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Scribantur  etiam  D' =  D' 

D"=  D" 

D"’=iC'  -fi5‘ 
D""—  1  C"  +  i 
Dr  =  1  C'"4- A  B"' 

/>'  =  f  C"  + 1  B"“ 

©V.  ' 
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&  pari  Argument©  patebit 
v  +  i  *  +  i  y 


Scribantur  dcnique  A  =  A 

A'1  z=  A*  ■ 

A?*' si “  B"4.iC 
D'"+  f  C' 

=f  Dr  + 1  C"" 

&c. 

Rerolutis  autem  quatuor  iftis  squationibus,  reperietur 

+  +  +  ©c.=>=^ 

C  +  C"  +  C"  +  C"  &c.  =  *  -  3  6 


's  X  •  ' 

Unde  concludetur 


.u 


2)'^£)*'  4,D"'4-Z>""  ©c.  ==■»•: 


149 

32 


— »» 


*49'- 

A'-\A,+A"-\~A'"&c.  =X=-LL. 


«■  r 

:  1  ‘  Si 


J*  .i 


Valoribus  iftis  inventis,  ponatur  jam 

25 _ 

149  —  * 

Iterum  fit. 
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c£gr£JL 
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3  C'p 
3,  i>> 
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4  B"  ? 
+  4  C  ,P 
4  P"P 
4 

B’ 


5  B'"  p  +  6  B""  p  &c.  =  p  y. 
C.'”  v  -4"  6  C  &c.  —  p  Ti 
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:  p 
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5 
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J)"p 
vT'p 


6  C""  p  &c. 
6  D""p  See. 
6  A""  p  &c. 


B" 

B'" 

B'"' 

Br 


3 

4 
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8  B 

Ergo  y  =i  -f-  *'T  *■■,< 

Etenim  prima  Columna  perpendicularis  =  y,  ex  Hypotneli : 

a  B’  +  4  B”  =  -i :  Nam  eft  B  =  4,  &  B  ==  o. 
"  5  ^4'"  8cc.  =  *  er  Hypotheft. 

:  <»,  ut  repertum  eft. 


B" 

^4"  +  4  ^4' 

^4"'  4-  4  .4" 

A'"' 

A 

+ 


X  +  d- 


*  •  i  j 


o,'l 


3 
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4-4 
+  4  A" 


A  +  4" 


A" 

A" 


See. 

See. 
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Of  the  Laws  of  Cbartce. 

a.  A  ^  A"  4"  ^  A"  \  7  A’"  &c.  —  x  -J-  a 

a  A  •+-  4  -4"  +  4  .4'"  +  4  y4  &c.  =  4-  x  +  4 


Part  I. 


Eft  igitur 
Et 

Sed  A  o 

Ergo  fecunda  Columna  perpendicularis  ■=  4  +  4  *  +  4  «• 

?  A  J.  4  A"  +  j  A"  +  B  A'"  &c.  =  x  • 

|  A- f2i"  +  2  ^4'"  4-  2  -4'"'  &C.  =  2fl 

Eft  igitur  ?  A  +  6  ^4  ’  4"  7  -j-  8  ^4  &c.  =:  *  +  2  n. 

Et  I A  +  4  je  +  4  A"  +  4  A-  &c.  =  4  X  4-  f  a. 

Eft  igitur  tertia  Columna  perpendicularis  =  4  x  •{■  4  «. 

Erit igitur  j  =  l  +  :*  +  t«-|  4*  +  t« 

Eve  >=4  +  4^  +  ‘»>  quod erat probandum. 

3C'  =  3  C 

4c"  =  4c"  ; 

5  C'"  =  4-  B"  +  4  D' 

6  C""  =  4  B'"  4  . 

?Cr  =4  B'"'  4-  4  £>'" 

8  0*  =  4  IT  +  4  Om. 

&c.  .  4.  .  , 

Ergo  x  =  f^4f^  +  4w  +  T^* 

Etenim  prima  Columna  perpendicularis  —  %,  ex  Hypothefi. 

7  Cr  A-  a  C”  — 

I  B'  4-  2  B"  +  JV'  +  6  B""  &c.  =  y 
B’+  B"4-  S'1'  4-  B""&c.—b. 

Eft  igitur  4  B'  4-  5  B"  4-  6  B"'  4-  7  B""  &c.  =  7  4*  * 
Sed  4^  =  1 


t. 


Ergo 


B" 


6  B'"4-  7  B""&c.  —  ,4-J  —  1, 


4  B"  4-  4  B'"  4-  l  B""  &c.  —  4?4-ir^  — I- 


Ergo  fecunda  Columna  perpendicularis  =i 4 i 7  + i &  —  i  =  i>  4-i^ 
Iteruni,  1  D1  4-  a  D(/  4-  $  D'"  4-  6  D""  &c«  =  v 


%  D'  4-  4  D" 
2D’4i  £>" 


Eft  igitur  5  £>'  4-  6  D"  4~  7  &" 


5  D 

x  D'"  4-  i  tT  &c.  =  id 


8  D"" 

jtn 


&c.  =  v  4- 1  d. 


Et  X  p'  4 _  4  £>"  4_  i  £>'"  _|_  «  &C.  =  4 'll  4* 

Ergo  tertia  Columna  perpendicularis  =  4  v  +•  4  d. 

Eft  igitur  *=:t7  +  fi  +  4u  +  f<i,  quod  erat  probandum. 

Eodem  prorfus  ordine  feribantur. 

—  3 
'=  4 
=  4  D" 

—  4  £>"' 

=  4  £>"" 

—  x  Dv 


d. 


3  D'  =3  0' 

3 

4  D"  =  4  d; 

4 

5  £>'"  =  4  c"  4-  4  B 

j  ^ 

6  =  4  C"  4-  4  B" 

6  A'" 

7  w  ~  i  c""  4-  4  B"'  . 
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Qiia>  quidem  Conclufiones  eodem  modo  demonftrantur  ac  fuperlores. 

Solutis  autera  quatuor  iftis  aequationibus,  elicietur 


air 


4  ,.?i» 

a  :  l  I 


y  = 


4553*  _  38724  .  37600  33547  _ 3 3747 

*  ~  V  ~  ~  i49(l “ 


I49l~  i4?i "  1491  ;  H9F  22201 

Ergo,  li  velint  B,  C,  D,  A  vendere  Speftatori  cuidara  R  fummas  quas 
fTnguli  obtinere  fperant,  a:quum  erit  ut  emptor  R  pendat 

ipfi  B  4  4  +  S,  iP-fi  C 
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Invenire  Probabilities  quas  babent  B,  C,  D,  A,  ut  muUientur, 

dato  ludorum  numero. 

Si  Ludi  duo  tantum  lint,  erunt  hoc  modo, 

fLf*  ^  .^Unde  patet  B  vel  C  necefTario  muldari. 

Si  Ludi  ti.es  fuerint,  hoc  modo  fe  res  habet, 

BA  BA  BA  BA 

C  B  B  C 

CD  D  B 


C  B 

DC 

Si  vero  quatuor  Ludi  luerint, 

BA  BA  B  A 

'  C  B 

DC 


Hinc  patet  C,  vel  D  vel  B 
necefTario  mulctari. 


\ 


C  B  C  B 
D  C  C  D 


BA 

CB 

CD 


B  A 

B  C 
D  B 
A  D 


B  A")  Debet  igitur  A 
B~cC tripliei modo,  D du - 
D  b\ plici ,  C  fimplici, 
D  A  jmuldari. 


AD  DA  AC  CA  ...  . 

Et  fic  de  caeteris.  Ex  quibus  manifefta  eft  Compofitio  Tabula  fubjuntt* 

„  .  ,  ^  _ VAonhir  /icitn  liv  arum  niimpra 
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Sint 
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Sint  autem  y,  z,  v,  x  fummae  omnium  Probabilitatum  quas  B 
bent  refpedive  ut  muldemur.  * 

Scribantur  eodem  ordine  ac  in  priecedentibus. 

C  ;< 
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Refolutis  autem  quatuor  iftis  aequationibus,  invenietur 
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249  '  *  149  149  "  — 149 

»  ?rJ?^  bpedtator  aliquis  S  mulclas  omnes  fuftinere,  a?quum  erit  ut 
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B  tradat  p 
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,-.272  - 
C- — p 


n  224 

D  •  ■-  p 

Hr 


17?  ■ 
ScA~v. 

Hr 


Sublatis  itaque  fummis  probabilitatum  quas  finguli  Collufores  habent  ut 
muldentur,  e  fummis  expedatiouum  quas  habent  iidem  ii  vidores  abeant 
xeftabunt  fortes  eorum  refpedtive:  nempe  3 

B  recipit  ab  •’  j  a'  '  ■.•$£ 

r  *  149 1  22201  * 

£  tradit  ipfi  S  : 

.  .  r  149^  :  '  '  ‘ 

Ergo  ipfi  B  fupereft  ~  -f*  ~2^  p  >  ~  I 

bed  2?  aepoiuerat  1  priufquam  ludus  inciperetur. 

Ergo  B  lucratur 


H9 


,  9329 

‘  22201E* 
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C  recipit  ab  R  l£-2l  ,  £tta* 

r  14?  *^  22201 P 


C  tradit  ipfi  S 


22201 
2<)2 


19/)/ 5 


mulcri 


i49J 


Ergo  ipfi  C  fuperefi: 

Sed  C  depofuerat  1.  r 

Ergo  Clucratur  — . 1  4.  JLITf 

149  ^ 


V  - 


22201 


B- 


Uit  J>£  tt  F. 


r  t  .  r' 


4X^2  37^00^ 

+  ~~r:  B 


22201 

224 


149 
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D  recipit  ab  £ 

D  tradit  ipfi  5 

Ergo  ipfi  D  fuperefi: 
Sed  D  depofuerat  1. 


149 
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149- 


Ergo  D  lucratur  —  —  -4-  -Hi£„ 

I49  *  22201 B* 


+  4224  _ 

22201^ 

4224 


^  recipit  ab  £ 
A  tradit  ipfi  S 
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H9 

100 


r  33747 

ill 

fi49P 

+  -HHp 


VI 


Ergo  ipfi  fuperefi:  - 

r  149  '  22201- 

Sed  A  depofuerat  i  +p,  nempo  i  priufquam  ludus  inchoaretur,  & >poifc 

QUam  lemel  vidns  fnerat  aft.  r  r 


quam  femel  vidus  fuerat  a  B  ; 

Ergo  A  lucratur  147 2  9 


149 


22201 


II  9329 


22201 


Lucrum  ipfius  ft - 1-  + 

■  —  ^  149  ^ 

5  +^p 


ipfius  C  = 

1  •»  v  '  IU  »iv. 

ipfius  D  =  — 


149 
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22201 

4224 


-  -4-  — - —  V 

149  22201 


ipfius  ^4  zzz - 12. 

1  49 

"Summa  Lucrorum  =  o 


14729 

22201^ 


Summa  autem  lucrorum  ipfortim  B  8c  A  =  ~  —  ~~P ;  fed  pofucra- 

inu.?  ipfum  femel,  priufquam  Collufores  pada  inirentcum  R 

1  riulquam  vero  ludus  inchoaretur,  A  poterat  aqua  forte  expectare 
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ut  vinceret  iprum  B,  adeoque  fumma  lucrorum  ~~ "22201  induasPar* 

(«*■;•**  >  # 

tea  a’quales  eft  dividenda,  ita  ut  utriufque  lucrum  cenfendum  ut  — 

2700  f . 


,r  ;  f 


22201 

Ponatur 


.j  i 


j 


'  .  .  ;■ 


2700  *  I?!? 

~  p  =  0.  Scentp  — - L 

222olr  9  r 


+  i'  -1 


romoc  .  ;j  a 


i,i  j 


quam  fi  perdit.  .  <■  5  a- 

i.  Spectator  R,  priufquam  ludus  inchoetur,  id*  fufcipere  in  fe 


149  22201  X  '  ;  -1  2700  -  . 

Ergo  fi  fit  muldta  p  ad  fummam  quam  finguli  deponunt  ut  1927  ad  2700, 
A  Sc  b  nihil  lucrantur,  nihil  perdunt.  Verum  hoc  in  Cafu  C  lucratur 

1 

225 

Corol  l.  M.  •  - ,  JL'"" - L - •;* - — - - 7  ,  1.  .  r 

poterit,  ut  fummam  4  de  qua  Collufores  contendunt,  St  muldtas  omnes 
pendat,  fi  fibi  initio  in  manus  darentur  4  +  7  P- 

Coroll.  2.  Si  dexteritates  Colluforum  fint  in  ratione  data,  fortes:Gol- 
luforum  eadem  ratiocinatione  determinabuntur. 

Coroll.  3.  Si  Series  aliqua  ita  fit  conftituta,  ut  continuo  decrefcat,  & 
terminus  quivis  ad  praecedentes  quoflibet  habeat  rationes  data9,  fiv^eaf* 
dem  five  diverfas,  feries  ilia  accurate  fummabitur.  Infuper  fi  termini  om- 
nes  hujus  Seriei  multiplicentur  per  terminos  progreilionis  Arithmetics, 
finguli  per  fingulos,  Series  nova  refultans  accurate  fummabitur..^ 

Corolh  4.  Si  fint  Series  plures  collaterales,  ita  relate  ut  terminus  qui- 
libet  cujufque  Seriei  ad  prsecedentes  quoflibet  aliarum  Serierum  habeat  ra¬ 
tiones  datas,  five  eafdem  five  diverfas,  ita  ut  Series  ills  collaterales  fe  de- 
cuflent  data  qualibet  lege  conllanti,  Series  ills  accurate,  fummabuntur. 
Infuper  fi  termini  omnes  harum  Serierum  multiplicentur  ordinatim  per 
terminos  Progreilionis  Arithmetics,,  finguli  per  fingulos,  Series  novs  ex 
hac  multiplicatione  refultantes  etiamnum  accurate  fummabuntur. 

Cl  avis  ad  Eroblema  generate*-  . 

Si  fint  Collufores  quotcunque  7*.  g.  Sex,  B,  C,  fi,  E,  F,  A  St  Probabili¬ 
tates  quas  habent  ut  vidtores  evadant,  five  ut  muldlentur,  dato  Ludorum 
numero,  denotentur  refpe&ive  B,  C,  fi,  E,  F  8c  Ay  Sc  Probabilitates  dato 
Ludorum  numero  his  proximo  8c  minori  competentes,  per  B;i,  CiP  D,p  E{J, 
F"9  A,,-?  8c  Probabilitates  dato  Ludorum  numero  his  itidem  noviliimis. 
proximo.  8c  minori  competentes,  per  B,„,  C*„>  Duo  Eup  Kn  &  ^lc 

deinceps,  erit  femper, 
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=  7  +  i  F„,  + 

=  A  Q,  +  4  B,„ 

=  i  f  i  c 
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rl  +  A  C. 
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F'„  +  4  K  + 
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1111  i 
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1  6 


A' 

D< 

Er 

F 
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t  a  f  %  m  J  *  *  mi  I  r>  • 

jgt  fiat  femper  retrogrefius  ordinatim  ad  tot  literas  minus  duobus  quot 
liint  Collufores,  omit taturque  femper  litera  A \  prima  oequatione  excepta 
ubi  literal. terminos  omnes- prater. primam  occupat».  XXXIIL 


I >?7] 


Chap.  I 
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<  '  "  #  f  i  ^  f 

XXXIII  Papers  omitted. 


1.  Solutio  Problematis  t  Cl.  Yiro  D.  Johan.  Bernoullio  in  DiariaGalli-  w.2r9.  *  ,  # 

co,  Feb.  1703.  propofiti  •,  Quam  D.  G.  Cheynaeo  communicavit  Jo  Craig.  *  7* 

2.  Yindicbe  Mathefeos  univerfalis  Gregorian^  contra  fecundos  Abbatis  ».3o8./>2j3<s. 
Galloyfii  impetus  in  Hiftoria  Acad.  Scient.  Ann.  1703. 

3.  A  Letter  from  Monf.  VAbbe  Conti ,  to  the  late  Mr  .Leibnitz,  concer-w.3^.  p, 
ning  the  Dilpute  about  the  Invention  of  the  Method  of  Fluxions,  or  Dif¬ 
ferential  Method  *,  with  Mr.  Leibnitz  s  Anfwer. 

4.  Apologia  D.  Brook  Taylor,  J.  U.  D.  8c  R.  S.  S.  contra  Y.  C.  J.  Ber-  ^60.  p  955. 
noullium,  Math.  Prof.  Bafileae,  de  contumeliis  quibufdam  ab  ilia  in  Adtis 
Lipfienfibus  infer tis. 


XXXIY.  /ccounts  of  Boohs  omitted , 


1.  Apollonii  Pergsi  Conicorum  Libri  Octo,^  8c  Sereni  Antiffenfis  deWi35.4>  p.^. 
Sedtione  Cylindri  8c  Coni  Libb.  duo.  Fol.  Reg.  E  Theatro  Oxon.  1710. 

2.  Euclidis  qiue  fuperfunt  omnia,  Gr.  Lat.  ex  recenfione  Davidis  Gr.e- *.289. p.1558. 

gorii,  M.  D.  Aftr.  Prof.  Savil.  Fol.  Oxon.  1703.  * 

3.  Methodus  Incrementorum.  Audtore  Brook  Taylor,  LLD.  R.S.  Secr.-w.345.  p. 3.39. 
Lond.  t  7 1 5;.  wherein  he  corredts  a  Miftake  in  the  2  5th  Proportion  of  the 

Second  Part. 

4.  De  Locis  folidis  fecunda  Divinatio  Geometriea,  in  quinque  Libros  H ^ 
infuria  temporis  amiffos,  Ariftad  Senioris  Geometry.  Autore  Yincentio 
Yiviani,  Magni  Ducis  Etrurise  Mathematico  primario,  8$  R.  S.  S;  Fol. 

1701. 

7.  Commercium  Epiftolicum  Collinii  8c  aliorum  De  Analyfi  promo-  „.342.  M73, 
ta  •,  publifh’d  by  order  of  the  Royal  Society,  in  relation  to  the  Dlfpute 
between  Mr.  Leibnitz  and  Mr.  Keill ,  about  the  Right  of  Invention  of  the 
Method*  of  Fluxions,  by  fonxe  call’d  the  Differential  Methods 


C  H  A  p.  II- 


Sit  DEF  Speculi  Spherici  concavi  portio,  cujus  Centrum  B,  femidia-  umfer-!ai 

meter  B  E  vcl  B  D ;  Sit  etiam  A  pundtum  radians  in  axe  collocatum, 
a  quo  profluat  radiofa  linea  AD,  qux  ad  pundtum  D  refle&atur  in  D C. ^  Mr.  Citron. 
Inveftiganda  jam  eft  Foci  C,  a  fpeculi  v-ertice  F.  drftantia.  w.295.  p.1810. 

Notandum  vero,  quod  pundtum  D  ipfi  F  proximum  fupponimus.  Ra-  Plate  3.F/*.$6* 
dii  enim  remotiores  oculum  ("quern  in  axe  A  E  conftituimus;  prsterlabun- 
tur,  nec  ad  imaginis  vifionem  aliquid  faciunt.  Porro,  propter  arcum 


DE 


b  *8 


Z  2  5  8  j  A  Spherico-Catoptricl^  "theorem .  i  Part  I. 

DE  indefinite  parvum,  anguli  DAB,  ADB(ut  8c  ipforum  fumma 
DBC)  funt  quam  minimi,  ae  idcirco  eandem  habebunt  inter  fe  rationem, 
quam  ipfis  latera  oppofita  :  quo  ratiocinii  principio  pofito,  ad  Theorema 
'Ahr.  Voi  I.  Dioptricum  pervenit  D .  Halleius,  Geometris  ProfefTor  apud  Oxonienfes. 

Hifce  prsmiifis,  fit  A  B  ^  b.  BD  =  B  E  =  r.  B C  =  %.  CE  (as  r — z.,7 
fed  brevitatis  caufa  ponaturj  =  /.  Quantitates  b  8c  r  cognits  funt  (dan- 
tur  enim  femidiameter  fpeculi,  ac  pundi  lucidi  a  vertice  diftantia) 
z  vero  8c  f  qusfita?  ac  incognita?.  Jam  in  Triangulo  D  AB,  erit  DAB: 
<ADB  ::  r  :  bl  Item  in  Triangulo  DBC,  <^BDC=^ADB,  ex  na¬ 
ture  Reflexionis,  DBC  =  <<DAB  ADB,  ex  Elem.  Enel ,  Er¬ 
go  cum  <^DBC  fit  ut  r-\-*b7  8c  <;BDC  ut  b  *,  erit  etiam^DBC: 
-<B  D  C  ::  r  -\-  b  :  b,  8c  (quod  ex  principio  fupra  memorato  confequitur ) 
D  C  :  BC  b  :  b.  Sed  quoniam  pundum  D  ipfi  E  proximum  eft, 

erit  DC  ipfi  C  E  squalis  sftimanda,  ergo  C  E  :  BC  ::  r  -j-  b  :  b  hoc  eft 
/:  z  ::  r  ~h  b  :  b9  Sc  (comparando  Antecedentium  8c  Confequentium  fum- 
mas  ad  Antecedentes)  /  -f  ’  *  f  \  '  r  -\*  2  b  :  r  b  \  fed  /-j-  z  =  r,  ergo 

2b  :  r  +  b,  ergo/=  Q,-E\I. 


Si  ponatur  r  -J-  b  (  =  AE)  =  d9  Theorema  in  formam  contradiorem 

redigetur,  8c  fic  ftabit  /  =  ~d'—r%  utrov^s  m°do,  focorum  inventio- 

ni,  quscunque  tandem  fit,  vel  Specuii  forma,  vel  radiorum  conditio,  ap- 
turn  evadet. 


.  Coroll.  I.  Erit  z  d  ==  df  —  rf9  five  AEx  BC  =  AB  x  CE,  vel  quod 
idem  eft,  iinea  A  E  harmonice  dividitur  in  pundis  A,  B,  C,  E  *,  nam 
prsdida  Redangulorum  squalitas,  lines  fecund um  proportionem  harmoni- 

cam  feds,  propria  eft.  Patet  hsec  veritas :  Eft  enim/  =  — ,  &z=r 

f—r — unde  valores  hofee  fubftituendo,  iEquatio  manifefta 

fict.  Adeo  ut  in  omni  Speculo  Spherico,  lines  D  A,  DB,  DC,  DE,  funt 
Harmonicales  *,  8c  Pundum  radians,  Centrum,  Focus,  Vertex  funt  pun- 
da  divifionem  Harmonicam  efficientia. 

v  .  .  ..  _  T  i  '<£ 

Cor  oil.  II.  ima  Pofito  d>  r  \  erit  ex  calculo  /,  five  ^ —■  fem- 

per.  Hoc  eft,,  fi  pundi  radiantis  diftantia  major  fit  Semidiametro  Specu- 
li,  foci  diftantia  femper  major  erit  quarta  parte  Diametri. 

Item,  erit  <  r  femper.  Hoc  eft,  diftantia  foci  femper  erit  mi¬ 

nor  fpeculi  femidiametro. 

2J .  Si  ponatur  d  =  r,  erit  five/  =  r.  Hoc  eft,  fi  pundum 

radians  in  centro  fpeculi  conftituatur,  Imago  ejus  ibi  cum  eo  unietur. 

5,;.  Si  ponatur  d  =  r,  turn  ipfius  /  expreffio  erit  vel  pofitiva  vel 
negativa  vel  infinita,  prout  quant itas  2  d  quantitate  r  vel  major  eft  vel 
minor,  vel  ei  squalls.  Si 
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Si  2  d  ;>  r,  hoc  eft,  fi  d  , .  turn  pundum  radians  &  focus  ad  eaf- 
dem  partes  fpeculi  jacent. 

Si  2  d  r ,  veld  <3-^  turn  Imago,  in  axe  ultra  fpeculi  verticem 
produdo,  frta  eft. 

Si  2  d=r,  veli  =  Imago  infinite  diftat,  five  radius reflexus 
axi  parallelus  evadit.  . 

Coroll. All.  Calculi  hujuS' ope  expedite  determinari  poteft,  quomodo 
objedi  rad iantis  . (fpeculi  refpedu)  motui,  ipfius  Imaginis  motus  refpon- 

det.  Sit  (ut  antea)  Imaginis  a  fpeculo  diftantia  =  quando  obje¬ 

di  diftantia  eft  d .  Mutetur  jafti  utcunque  objedi  diftantia,  &  ex  d,  fiat 
?/«,  quantitate  n  Numerum  vel  integrum  vel  fradum  defignante  :  Sc  fie 

loeopxioris  JEquationis,  /  =  habebimus  pro  Novo  Foco  aliam^F- 

.  ndr 

quauonem,  F  —  2nc[  __  r-  Et  qmdem  fi  n  Numerum  integrum  expri- 

mere  fupponatur,  fecunda  ha?c  objedi  diftantia  primi  major  erit,  ILvero 
fit  fradus,  turn  minor  erit  primav 

Hifce  pofitis-  fi  d  r,  8c  n  fit  integer,  erit  F  <^f7  id  eft,  erit 
dr  r  1T  , 

—  r  *lve  2  71  “  —  tfdrr  inddr  —  drr,  quod  manifeftum  eft. . 

Hoc  oft,  fi  in  fpeculo  concavo  objedi  diftantia  major  fit  femidiametro, 
turn  recedente  objedo  a  fpeculo,  Imago  verfus  fpeculum  accedet.  Rur- 
fus,  defignet  n  Numerum  fradum,*  8c  tunc  reperietur  2 nddr  —  ndrrp> 
2nd  dr  —  drr,  five  F  >/.  .  Hoc  eft,  accedente  objedo  ad  fpeculum  re¬ 
cede!  Imago. 

Supponatur  jarmd  *  ut  8c  alia  qusecunque  fit  objedi  diftantia  nd 

intelligatur  ea  femper  minor  effequam  AL.  Turn  erunt  2 nddr—ndrr, 

&  2nd  dr — dr  r,  quantitates  negative  ^  fivendrr  —  2  nddr,8c  drr — 
2nddr  quantitates  pofitivae.  Et  quidem  fi  n  numero  integro  aquetur, 
erit  n  dr  r — 2  nddr^drr — 2nd  dr,  five  F  j  fi  vero  n  fradio  fit, 
turn  erit  n  dr  r  —  2nd  dr  ^  dr r  —  2nd  dr,  five  F  Hoc  eft,  fi  n 
fpeculo  concavo  objedi  diftantia  minor  fit  fpeculi  Diametri  quarta  parte, 
turn  recedente  objedo  a  fpeculo,  recedet  Sc  Imago  j  vel  accedente  objedo 
verfus  fpeculum,  Imago  etiam  accedet. 

Et  ha?c  omnia  (qua;  calculi  veftigia  premendo  deduximusj  Scholio  uni- 
coconclufit,  &  in  fua  Catoptrica  tradidit  D,  Gregorius  a  pud  Oxonien  ft  s 
Aftronomiie  Profeffor, 


Coroll,-. 


Cz4o3 
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,1  V  * 

Coroll.  IV.  In  JEquatione  /=  rr“,  f  ponatnr  d  infinita,  erit  f = 

^  U  f*  i-  .  r  j  -  *  4  •  ‘ 

,  k  •  A  w  ^  (4  i  i  H*  *  i  •  ♦  *  * ■  -  •  *  *  ^  v 

—  •  qua:  regula  eft  pro  Radiis  parallelis,  five  pro  objedto  radiante  ad  di- 

ftantiam  infinitam  remoto.  Idem  fequetur,  pofito  h  infinito  in  JEqua- 
.  rr-'rrb  .  . 

tione/=-r-+ 2i  •  ■  .  ■  . 

dr 

Coroll.  V.  IniEquatione  --j  mutato  quantitatis  r  figno  riegativo 

dr  ,  .  .  c  rh 4 -hr  \  L  r 

in  pofitivuirg^rit  /=  7 ve*  111  ^quatione  f  —  r  _j_  2  ’  mutat0 

no  politivo  in  negativum,  erit  tunc  /  =  2  ^  qua2  regula m  exhibet 

pro  fpeculo  verfus  objedum  radians  convsxo.  Patet  haec  mutatio  figni  * 
nam  ficut  in  fpeculo  concavo  d  =  r  +  b,  lie  in  convexo  d  =  b  —  r. 

Coroll.  VI.  In  fpeculo  convexo  (drantibus  qure  ad  Cor.  III.  annotavimus 
de  Concavo,)  patebit  quod  (ft  71  fit  numerus  integer)  2 rndd  ndrr^ 
2r  ndd~\  dr r  *,  8c  ( n  fradione  exiftente)  quod  2  r?idd  -\-  ndrr  irndd 
4"  d  r  r.  Hoc  eft,  quod  recedente  objecto  a  fpeculo  vel  verfus  idem  ac* 
cedente,  Imago  iimiliter  recedet  vel  accedet. 

Patet  etiam  in  fpeculo  convexo,  objecto  ad  immenfam  ufque  diftantiam 
retrocedente,  Imaginem  tamen  illius  non  ultra  Diametri  partem  quartam 
abire  a  vertice,  fed  ibi,  in  pundo,  centrum  inter  8c  verticem  medio,  fe 

dr  b  r 

flftere.  Pofito  enim  d  vel  b  infinito,  erit/  =  vel  id  eft  (utrovis 

T 

modo)  =  — . 

Hifce  adjungi  pot  eft  8c  Problematis  Catoptrici  folutio,  Radiantis  poji- 
tionem  refpeffu  fpeculi  dati  talem  invenire ,  nt  radians  ad  ipjins  Imaginem  a 
fpeculo  fatfa?n,  datam  babeat  rationem.  Sit  Ratio  data  r  :  q,  8c  fymbolo  0 
defignetur  Objedtum,  I  Imago,  d  diftantia  objedi,  8c  f  imaginis  a  fpeculo. 
Jam  (quod  demonftravit  D.  Greg.)  erit  0  : 1 ::  d  :  /,  (hoc  eft  Objedum  8c 
Imago  funt  diftanti  s  fuis  a  fpeculi  vertice  direde  proport ionales)  8c  quo- 
niam  requiritur  ut  fit  O  :  I : :  r  :  g,  debet  etiam  eile  d  :/: ;  r :  q ,  vel  (ip- 

dr 

fins/ exprelfionem  feribendo)  d  :  - -jZZ  r  ::  r  :  unde  2ddq  — rdq  — 

rir,  8c  2dq —rr  ^  qr,  8c  d  — J .  Unde  quoniam  J  r  — 

rrr-\-rrq„  7  rr  .  .  r  ^  ^r  r  r  r  +  r  r  4 

^ — 4- - 8c  2d  —  r  —  ,  erit  etiam  f  live  — j — —  =  - -  - - 

2  q  5  q  3  J  2  d  —  r  2  q 

rr  qrrr  A-  qqr  r  r  Ar  Q  n-r-  •  •  •  r 

—  :  = - -  ^  ~ —  =  — J — ^  eft  ipfius  /,  five  imaginis  a  lpe- 

r*.  .  2  ^  r  r  *  2  ...  : ,  J  ■  •*  ?  -  •>  • 

culo  diftantia,  huic  objedi  diftantise  congrua.  Ergo  fi  ftatuatur  objedum 

rr  y.  rq  r  4”  q 

— ,  ipfius  Imago  fa  da  ad  diftantiam — -- 

■  1 

rata, 


ad  diftantiam 


ei  comp 
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ata,  eandem  habebit  rationem,  quam  q  :  r ,  five  erit  0  :  I ;  :  r  :  q.  Nam 

r\  r  j  r  r  r  +  r  q  r  +  q  ~  T?  r 

0;  I:-:  i  ^ ::r:g.  £  :  I. 


Objeftum  Radians  &  Imaginem  hie  tantpiam  lineas  confideravimus. 
Si  enim  Superficies  funt,  turn  erit  0:1::  d1  :/s,  Sc  d1  :/a  ::  r  \  q,  fic  ut 
ultimo  deveniatur  ad  iEquationem  /\<t d  t\.qdr  —  r*  —  qrr ,  e -qua  ra- 
dicis  i  valor,  Methodis  vulgaribus  facillime  inveniri  pot  eft. 


II.  Exp.  1.  Having  few’d  together  end-wife  two  Pieces  of  Ribbon  four 
Inches  long  each,  the  one  blew,  the  other  red,  whofe  common  Breadth 
was  ~  of  an  Inch  ^  I  caus’d  it  to  be  held  in  fuch  manner,  that  the  Light 
which  fell  from  the  Clouds  thro  ’the  Window  was  fo  reflected,  that  the  Angle 
made  by  the  Rays  of  Light,  which  came  rn  at  the  Middle  of  the  Window, 
with  the  Plane  of  the  Ribbon  produced,  was  equal  to  the  Angle  made 
by  a  Line  drawn  from  the  Ribbon  to  my  Eye  and  the  faid  Plain  of  the 
Ribbon.  My  Eye  was  plac’d  as  far  behind  the  Ribbon  a‘s  the  Window 
was  before  it,  the  Diftance  from  which  to  me  was  about  12  Feet.  Then 
loolting  thro’ a  Prifm  at  the  Ribbon,  it  appear’d  broken  afunder  in  the 
Place  where  the  blew  and  red  HalfjoyiVd.  If  the  Prifm  was  held  with 
the  refrafting  Angle  downwards  (or  laid  with  one  of  its  Planes  flat  up¬ 
on  the  Nofe)  the  blew  Half  of  the  Ribbon  appear’d  to  be  carried  down 
lower  than  the  red,  as  at  B  R0  but  if  the  redrafting  Angle  of  the  Prifm 
was  turn’d  upwards  (as  when  the  Prifm  has  one  of  its  Planes  laid  flat 
to  the  dForeheadJ  then  the  blew  Half  of  the  Ribbon  was  lifted  up,  as 


So' tie  Expr* 
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tig*  r. 


at  Cp. 

The  Prifm  was  of  white  Glafs,  having  every  Angle  of  60  Degrees  * 
but  when  inftead  of  it,  one  of  a  greeni(h  fort  of  Glafs,  fuch  as  Objeft* 
GlalTes  of  Telefcopes  are  made  of,  was  ufed,  having  the  refrafting  An¬ 
gle  which  I  look’d  thro’  of  about  48  Degrees  *.  the  fame  Phenomenon 
was  mare  diftinft,  this  Glafs  having  no  Veins,  but  the  Red  and  Blue 
were  nearer  to  aftreight  Line  :  in  fuch  manner  that  if  A  reprefent  the 
Ribbon  feen  through  the  firft  Prifm,  B  will  reprefent  the  Ribbon  feen 
thro’  the  fecond  Prifm,  Fig.  2.  If  the  refrafting  Angle  of  the  Lift  Prifm 
had  been  as  great  as  that  of  the  firft,  the  Light  being  tranfmitted  thro’ 
too  great  a  Body  o i  greenifh  Glafs,  the  Phenomenon  would  not  have 
fucceeded  fo  well.  ,  ■  / 

The  blue  Ribbon  being  fomewhat  too  pale,  and  the  red  a  little  dull  * 
I  repeated  the  Experiment  with  a  Skeen  of  blue,  and  one  of  red  Wor- 
fted  join’d  together  in  the  Middle  as  the  Ribbons  were  before  *  and, 
the  Colours  of  both  being  very  intenfe,  the  Experiment  fucceeded  bet¬ 
ter  with  both  Prifms.  All  that  were  prefent  trying  the  Experiment 
found  it  to  fucceed,  and  that  every  Circumftance  anlwer’d  to  the  Ac¬ 
count  given  in  Prop.  1.  Vbeor .  1.  Book  i.  of  Sir  Ifaac  Eewton' s  Optics , 
a^  far  as  the  Directions  there  given  were  followed.  So  that  it  appear’d 
that  the  Blue  being  carried  lower  than  the  Red  in  the  firft  cafe,  and 
lifted  higher  in  the  fecond,  was  owing  to  the  greater  Refraftion  of  the 

b  [Hh]  blue 
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blue  Ray  :  for  tho>  each  Part  of  the  Ribbon  or  Worfted  refle&ed  all  man-" 
ner  of  Rays,  yet  the  Phenomenon  was  very  apparent  *,  as  alfo  that  the 
blue  Ribbon  or  Worfted  reflected  the  blue  Rays  more  copioufly  than  the 
red  Rays,  and  that  the  red  Ribbon  or  Worfted  Eefle&ed  the  red  Rays 
more  than  the  blue  ones,  becaufe  the  Red  of  the  blue  Half  feen  thro*  ' 
the  Prifm  was  lefs  intenfe  than  that  of  the  red  Half,  and  the  Blue  or 
Purple  of  the  red  Half  feen  thro*  the  Prifm  was  lefs  intenfe  than  that' 
of  the  blue  Half.  .  ^  1  .  r' 

jV.  B.  If  the  Ribbon  or  Worfted  is  laid  upon  any  enlightned  Body; 
the  Phenomenon  will  not  fucceed  fo  well  *  the  Colours  of  the  Body  feen  i 
thro5  the  Prifm  mixing  with  thole  of  the  Ribbon  or  Wor lied.  Even  a 
black  Body  will  not  do,  if  Light  falls  upon  it  ;  but  there  mult  be  a  - 
black  Cloath  behind,  in  fuch  manner  that  no  Light  falling  upon  it  can 
be  reflected  fo  as  to  difturb  the  Phenomenon.  And  if  a  ftiort-fighted 
Perfon  looks  through  the  Prifm,  a  concave  Lens  between  his  Eye  and  i 
the  Prifm  will  render  the  Phenomenon  more  diftinft  than  it  wou5d  * 
otherwife  be. 

Exp.  II.  Some  Days  after,  the  Sun  fhining,  I  made  two  Holes  in  the 
Window  Shut  S  5,  of  a  darknedRpom  *,  thro*  which  letting  the  Suns  Beams 
pafs,  by  means  of  two  Prifms  A,  B,  (one  near  each  Hole)  I  open’d  the 
Rays  coming  from  the  Sun  into  the  two  colour’d  Spettra  *  where  the 
following  Colours  were  very  diftindt,  viz.  Red,  Orange,  Yellow,  Green, 
Blue,  Purple  and  Violet.  Now  the  Reafon  of  their  being  more  diftindt 
than  ordinary,  was,  that  the  Prifms  which  I  made  ufe  of  were  made  of 
the  greenifh  Glafs  mentioned  before  \ .-.which  is  very  free  from  thofe; 
Veins  by  which  the  Colours  are  too  much  thrown  into  one  another,  by 
the  beft  white  Prifms  of  the  common  fort. 

The  forementioned  colour’d  Spettra  being  thrown  into  the  Room,  to 
the  Diftance  of  about  20  Feet  from  the  Window  where  the  Sun’s  Light 
came  in,  I  caus’d  a  Piece  of  white  Paper  1  Inch  broad  and  5  Inches  * 
long,  to  be  held  within  therefradted  Rays,  (at  the  Diftance  of  10  Feet 
from  the  Windows J  which  produc’d  thefe  Colours  in  fuch  manner,  that 
by  turning  the  Prifms  round  their  Axes,  I  cou’d  make  the  red  Ray  of  ; 
the  Spe Brums  made  by  the  one  Prifm,  fall  upon  one  half  of  the  Paper,  and 
the  purple  Ray  of  the  Spettrum  made  by  the  other  Prifm  fall  upon  the 
other  Half  v, for  the  Spetfra  were  both  vertical,  the  Lines  which  termi¬ 
nated  the  long  Sides  of  them  towards  each  other  juft  touching,  as  ap-  * 
pears  in  Fig,  3.  Then  at  the  Diftance  of  9  Foot,  looking  thro5  the  Prifm 
C  at  the  Paper  thus  colour’d,  the  red  Half  appear’d  very  much  feparated  i 
from  the  Purple,  the  one  feeming  lifted  up  from  the  other  •,  the  Red 
or  the  Purple  appearing  the  high  eft,  according  as  the.  refradting  Angle 
of  the  Prifm  was  either  held  upwards  or  downwards.  The  Phamome* 
non  is  much  more  diftindt  this  way  than  any  other  •,  for  the  Paper  not 
only  feems  divided  into  two,  when  it  is  coloured  by  a  red  and  a  purple 
Ray,  but  alfo  by  a  Red  and  Blue,  (Fig.  4. )  by  a  red  and  a  green  Ray 
(Fig.  5.)  or  indeed  by  any  two  Colours  that  are  different  how  near  foe- 
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ver  their  Places  in  the  Spetfra  be  to  each  other.  The  Halves  of  the 
Paper  appear,  when  view’d  thro'  the  Prifm,  to  be  farther  from  each 
other,  when  the  Paper  is  ting’d  with  fuch  Colours  as  are  farther  from 
eacluother  in  the  Series  of  Colours  in  the  Spctfritm  :  and  neareft,  tho* 
ftill  divided,  when  neighbouring  Colours  fall  upon  the  Paper,  as  Yellow 
and  Green,  or  a  light  and  a  deep  Green.  But  the  Paper  appears  no 
^way  divided,  when  colour’d  with  the  Red  of  the  two  Spetfra,  (Fig.  6.) 
if  thofe  Reds  are  equally  intenfe  :  and  fo  of  the  other  Colours. 

Exp.  III.  I  held  a  Lens  of  about  3  Foot  Radius  at  the  Diftance  of  Six  Feet 
from  the  oblong  Paper  (on  which  a  red  and  purple  Ray  falling,  made  it  lcnk 
half  Red  and  half  Purple)  and  I  projected  the  Image  of  the  faid  colour’d 
Paper  at  the  Diftance  of  about  Six  Foot  on  the  other  Side  of  the  Lens, 
on  a  white  Sheet  of  Paper-,  where  it  was  obfervable,  that  when  the 
red  Half  was  diftin&ly  painted  on  the  white  Paper  {'which  was  known 
by  the  Edges  of  the  Image  being  regularly  terminated J  then  the  blue 
Half  of  the  Image  was  confus’d :  but  if  the  white  Paper  was  brought 
about  two  Inches  nearer  to  the  Lens,  the  Image  of  the  Blue  Half  be¬ 
came  diftinft,  and  that  of  the  red  Half  confus’d. 

I  try’d  the  Experiment  with  a  Paper  colour’d  half  red  and  half  blue, 
the  red  with  Carmine  and  the  blew  with  Smalt,  making  the  Candle 
to  enlighten  the  Paper  (the  Room  being  otherwife  dark)  and  the  Expe¬ 
riment  fucceeded  in  the  fame  manner.  The  Experiment  thus  made  is 
the  fame  that  Sir  Ifaac  Newton  gives  an  Account  of.  Book  1.  Part  1 . 

Tbeor.  1.  of  his  Optics.  Only  it  is  to  be  obferv’d  that  when  the  oblong 
Paper  is  colour’d  with  red  and  blue  from  the  Prifins,  the  focal  place, 
where  the  red  part  of  the  Image  isdiftinft,  is  more  diftant  from  the  place 
where  the  blue  part  of  the  Image  is  diftind,  than  when  the  Paper  is  co¬ 
lour’d  with  the  Painter’s  Powders,  and  much  more  vivid. 

The  jth  Figure  (hews  the  Projection  of  the  Paper  ting’d  with  the 
Rays  *  and  Fig.  8.  the  Projection  of  it  when  painted  :  where  a  black 
Thread  is  wrapp’d  round  the  red  and  the  blue  part,  that  the  Diftinanefs 
of  the  Image  of  the  Thread  may  {hew  when  the  red  or  when  the  blue 
part  of  the  Image  of  the  Paper  is  moft  diftina. 

N.  B.  When  the  Candle  enlightens  the  painted  Paper,  fet  an  opaque 
Body  as  B  between  the  Candle  and  Lens  left  the  Image  of  the  Candle 
being  alfo  projected  ftiould  difturb  the  Experiment.  ^  . 

Exp.  FV.  Having  made  an  Hole  of  ilnch  Diameterin  the  Window-Shut . 
of  the  darkned  Room,  I  fuffer’d  a  Sun-Beam  to  come  into  the  Room,  which 
I  intercepted  with  a  Prifm  at  the  Diftance  of  5  Inches  from  the  Hole  * 
and  after  its  Refraaion  in  palling  thro’  the  Prifm,  I  receiv  d  it  upon  a 
Sheet  of  white  Paper,  where  it  was  colour’d,  making  an  oblong  Image  of 
the  Sun  or  Spell r tint  of  about  9  Inches  in  length  and  2  in  breadth,  which 
Breadth  was  nearly  equal  to  the  Diameter  of  the  round  Image  of  the  Sun 
received  upon  a  Paper  at  the  fame  Diftance  from  the  Hole,  which  here 
was  1 3  Foot.  Or  if  the  fun  be  too  high,  a  Looking-Glafs  being  put  in 
the  room  of  the  Prifm  will  throw  a  white  round  Spec! rum  upon  the  Pa- 
i  ...  [  H  b  2  -J  per, 
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per,  which  held  at  the  faid  Di fiance  of  18  Foot,  will  have  its  Diameter 
equal  to  the  Breadth  of  the  colour’d  Spectrum. 

The  Colours  of  the  SpeSlrttm  were  thefe;  Red,  Orange,  Yellow,  Greeny 
Blue,  Purple  and  Violet,  tho’  the  Violet  was  fo  feint  in  this  d&to  be 
fcarce  perceivable.  See  Fig.  9. 

N.  B.  The  Axis  of  the  Prifm  in  this,  and  all  the  other-  Experiments 
hereafter  mention’d  mull  be  perpendicular  to  the  Ray  that  fells  on  it ; 
and  the  Plane  into  which  the  Ray  enters  mull  be  held  in  fuch  a  Pofitionj 
that  the  Angle  which  fuch  a  Ray  makes  with  that  Plane  when  it  enters' 
may  be  equal  to  the  Angle  made  by  the  middle  Line  of  thofe  Rays 
which  emerge  after  Refraction,  on  the  other  Side  of  the  refradting  Angle 
of  the  Prifm,  with  the  Plane  out  of  which  they  emerge.  That  is  <*  B  D 
G—  AEHi 

If  the  Plane  AC,  on  which  the  Sun-Beam  falls,  be  turned  nearer  to 
a  perpendicular  to  the  Sun  Beam  than  before,  the  1 SpeSrum  will  be  much- 
longer  :  if  it  be  more  inclin’d  to  the  faid  Beam;  the  Spectrum  will  be 
fhorter,  and  in  both  cafes  lefs  diftindt.  Seethe  SpettnnnDE  and  the 
Spectrum  d  e  in  Fig.  10.  and  11.  where  H,  h,  reprefents  the  Hole  in  the- 
Window  Shut  in  each  Cafe-,  AC,  ac  the  Plane  of  the  Prifm  on  which 
the  Rays  enter;  BC,  be,  that  out  of  which  they  emerge  •,  P,  p  the  per¬ 
pendicular,  and  -C,  c  the  refradting  Angle. 

If  the  Plane  AC  be  ftdll  more  oblique  to  HF,  all  the  Light  will  be- 
refledted,  and  there  will  be  no  colour’d  Image  or  SpeSrum  made  bv  Re- 
fradtion  at  all.  Fig.  1 2. 

But  if  it-  be  held  fo  as  to  be  more  nearly  perpendicular  to  the  Sum 
Beam  than  in  Fig.  io.  the  whole  Beam  will  indeed  enter  the  Prifm- 
but  meeting,  with  PC  the  lower  Surface  of  the  Prifm,-  or  rather  the  Surface 
of  the  Air  contiguous  to  it,  feme  of  the  Light  will  by  the  Plane  B  Cbe- 
refledted  to  de,  palling  almoft  perpendicularly  thro’  AB-,  and-  the  reft 

will  emerge  thro’  B  C,  and-by  Refradtion  make  the  Imperfedt  tpedtruim 
D  E.  See  Fig.  i  o. 

If  the  Sun  Beam  enter  A  C  perpendicularly  and  in  the  middle  of  itv 
the  L’ght  will  be  all  refledted  as  in  Figi  13.  feme  of  it  by  the  Plane  B  C 
to Rs,  and  the  reft,  by  the  Plane  A  B  to?..  But  if  the  Beam  fall  nearer 
to  A  fftilb  perpendicularly)  it  will  all  be  refledted  by  the  Plane  A  B  •  if 
nearer  to  B,  it  will  be  all  refledted  by  the  Plane  PC.  ’ 

In- order- therefore  to  have  the  colour’d  Spectrum  as  it  ought  to  be,  care 
muft  be  taken  that  the  emerging  coloured  Light  may  make  the ’fame- 
'  Angle  with  the  Plane  P  C,  as  the  immergjng  Light  does  with  the  Plane 

that  is,  the  Angle  AE  H.muft  be  equal  to  B  D  G,  as  was  faid  be-, 
fore.  Fig.  9.  which-  may  alfo  be  feen  on-  the  enlightned  Dnft  in  the  Air. 
But  the  beft?  way  is  to  turn  the  Prifm  on  .its  Axis,,  and  at  the  fame  time 
ipoji  at-  the  colour’d  SpeBrnm,  which- will  rife  and-fell;  and  become  long*. 
ei  or  fhorter,  as  you-  turn  the  Prifm*,  and  between,  the  Afcent  and  De^ 
feentofethe  Image,  it  will -appear .Stationary  -  there  flop  the  Prifm,  and 

the.  -^flection. will  be  -  fuch.as,  is  required  for.  all  the  Experiments  here- 
tSfcr  mention’d,.  ^  *  V 


Chap.  IL  Optical  Experiments*  C245l 

In  order  to  have  the  Prifm  move  freely  on  its  Axis,  and  ftop  any 
where,  I  fix’d  each  End  of  it  into  a  triangular  Collar  of  Tin,  from  the 
End  of  which  came  a  Wire,  which  was  the  Axis  of  the  Prifm  produc’d  *, 
and  fo  I  laid  it  on  two  wooden  Pillars,  with  a  Notch  on  the  lop  to  re¬ 
ceive  the  Wires,  and  fix'd  it  to  a  fmaVl  Board  juft  broad  euough  to  ftand 
fall.  See  Fig.  14. 

Exp.  V.  I  took  the  Prifm  C  D,  and  through  it  look’d  at  the  coloured 
SpeSrum  RP,  which  appear'd  then  round  and  white  as  at  Sy  juft  as  if  it 
had  been  the  Sun’s  Light  received  on  a  Paper  from  the  Hole  H,  and  feen 
with  the  naked  Eye.  In  this  Cafe  the  Prifm  C  D  muft  be  held  in  direSum 
with  A  B ,  and  the  refracting  Angles  in  the  two  Prifms  muft  be  equal. 

This  SpeBrim -appearing  white  but  j aft  in  one  Point,  is  not  fo  readier 
found  *  but  the  beft  way  is  to  look  through  the  fame  Prifm  A  B  which 
makes  the  Spettru?#,  which  may  eafily  be  done  if  it  be  pretty  long,  and 
then  R  P  will  be  feen  white  and  round,  and  as  at  S ,  as  if  coming  direct¬ 
ly  from  See  Fig.  15. 

Exp.  VI.  I  held  a  broad  Lens  L  I,  ground  to  a  Radius  of  27  Feet,  in 
fhch  manner  that  the*  whole  colour’d  Spetfrttm  fell  upon  it  *  and  after  Re¬ 
fraction  all  the  Colours  appear’d  to  converge,  if  receiv’d  on  a  Paper  at ppv 
but  when  the  Paper  was  held*  in.  the  Focus  at  F  in,  the  Po  lit  ion  ^  F^y  the 
Spettrum  was  round  and  perfectly  white  by  the  Union  of  all  the  colour’d 
Rays.  If  the  Paper  was  held  at  nn,  the  Colours  appear’d,  to  diverge 
from  each  other,  but  then  the  Red  was  uppermoft,  which  before  us’d  to 

be  the  loweft,  and  fo  on  in  an  inverted  Order. 

I  try’d  the  fame  Experiment  with  a  Lens  of  one  Foot  Radius;  with- 
one  of  9  Inches,  and- with  another  of  7,  and  the  Succefs  was  the  lame. 

See  the~i6th  Figure*  where  the  Rq  0,  T,  G,  B,  P,  V\  exprefs  the  Colours. 

N.B  Care  muft  be  taken  that  the  very  end  .of  the  Red,  and  the  Ex¬ 
tremity  of  the  Violet  be  taken  in  by -the  Bens*  otherwife  the  Spettnm 
will  not  be  perft Ctly  white  at  the  iGlafs’s  Focus.  . 

There  is  no  fix’d  Diftance  of  the  Prifm  from  the  Lens,  but  it  ought  to 
be  brought  To  near  the  Prifm  that  the  two  Ends  ot  the  SpeBrum  may  tall 
nearer  the  Axis  of  the  Lens  than  the  Edges;  of  the  Lens  *  becaufe  there 

the  Refraction  is  not  fo  regular.  .  h 

Behind  the  Lens- A  which  made*  the  Colours  converge  ^to  White  at 

the  diftinft  Bale  or  Focus  . F,  F  plac’d  the  Lens  l,  which  made,  the  White 
he  at /the  diftinS  Bafe  of  the  two  Glaffesxombind  •„  and  the  Fxperi- 

ment  fucceeded  as  before.  Fig,  17.  T  r  ™  tr>  rpreivp 

When  the  Paper  was  held  in  the  Focus  of  the  Lens,  fo  as  to  receive 

the  white  Image  of- the  colour’d  SpeZntm  prodded  by  the  Lens  ■  J  wit. 
a  Card  I  intercepted’ the  red  Ray-  the  white  appear’d  ting  d  with  Purple, 
and  if  I  intercepted  the  Violet  or  purple  Ray,  or.  «  ^  he.  white  ap- 
pear’dting’d  with  red  v  and  if  the  red  was  intercepted  at  the  lame  tin  t 
th  J  SpeSrum  appear’d  to  be  a  mixture  of  yellow,  green  and  blue  If 
any  fie  colour  was  fufter-’d  to  fall  upon  the  Lens,  the  reft  ^mg  inter¬ 
cepted,  that  colour  wou’d  continue  the  fame  y. only- it  wou  d  be  m 
tenfe  in  the.  Focus  of  the  Lens*. 
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Exp.V  II.  I  took  a  Board  (Fig-  18.)  qhs  which  flood  reclining  on  a 
Prop  t,  having  an  Hole  of  a  Quarter  of  an  Inch  Diameter  at  ft,  and  be¬ 
hind  it  a  Prifm  B  fupported  on  two  Props,  as  above-mention’d,  fo  as  to 
turn  eafily  about  its  Axis^  and  having  fet  this  Board  on  the  Ground  with 
the  Prifm  behind  it  at  B-y  by  turning  the  Prifm  AC  about  its  Axis,  I 
firft  made  the  red  Ray  of  the  colour’d  Spettrum  pafs  through  the  Hole  i, 
and  fall  obliquely  upon  the  fecond  Prifm  B.  This  Ray  after  its  Refra¬ 
ction  in  palling  through  the  fecond  Prifm,  was  carried  up  to  the  Ceiling 
of  the  Room  at  the  place  mark’d  R  :  then  I  made  the  purple  Ray  fall 
upon  the  Board,  and  pafs  through  the  Hole  hy  as  the  red  had  done  before* 
and  after  Refraction  through  the  Prifm  B  it  was  carried  up  to  the  Ceiling 
at  P.  And  the  green  Ray  being  afterwards  made  to  pafs  the  fecond 
Prifm  in  the  fame  manner,  went  up  to  G  :  and  foof  all  the  intermediate 
Rays,  which  were  by  this  fecond  Refraction  thrown  ^o  the  intermediate 
places  on  the  Ceiling  between  R  and  P. 

Care  is  to  be  taken  that  the  fecond  Prifm  be  plac’d  oblique  to  the 
Rays  which  come  through  the  Hole  h\  leaft  they  be  reflected,  as  they 
wou’d  be,  if  the  Board  being  in  the  Pofition  and  the  fecond  Prifm 
in  the  Pofition  L  N  My  the  Ray  from  the  firft  Prifm  be  ?  h  :  for  then  it 
will  be  reflected  upwards  to  9  inftead  of  being  refraCted'  (Fig.  19.) 
Neither  muft  the  Plane  of  Immerfion  be  too  oblique,  leaft  the  Incident 
Ray  be  reflected  downwards  by  it,  as  the  Ray  R  h  is  by  the  Prifm  B 
thrown  to  E,  in  Fig.  20.  Several  have  confefs’d  to  me  that  they  at  firft 
us'd  to  fail  in  this  Experiment,  for  want  of  fetting  the  fecond  Prifm  in  a 
due  Inclination. 

Tho’  the  Colours  by  the  fecond  RefraCtion  on  the  Ceiling  appear’d  un¬ 
chang’d,  when  feen  by  the  naked  Eye,  yet  if  view’d  through  a  Prifm, 
they  afforded  new  Colours  (except  fome  part  of  the  red,  and  fome  part 
of  the  Violet)  which  was  owing  to  their  not  being  fully  feparated  *  for 
which  reafon  I  made  the  following  Experiment,  to  prove  that  if  the 
Colours  be  well  feparated,  they  are  truly  homogeneal  and  unchangeable. 

N.  B.  When  the  Prifms  are  good,  and  no  Clouds  are  near  the  Sun,  the 
Extremity  of  the  red  or  Violet  will  afford  unmix’d  Colours  in  this  Ex¬ 
periment  ^  otherwife  not. 

Exp.  VIK.  Having  made  a  Hole  in  the  Window-Shut  2  Inches  wide 
(Fig.  21.)  I  applied  to  it  a  Tin  Plate,  which  Aiding  up  and  down  hid  all 
th  is  Hole  in  the  Wood,  and  only  tranfmitted  a  fmall  Beam  through  it’s 
own  Hole  Hy  who!e  Diameter  was  —  -  Inch.  1  his  Beam,  by  means 
of  the  Looking  Glafs  L,  plac’d  on  the  Board  of  the  Window  XJFy  I  re¬ 
flected  horizontally  to  the  other  end  of  the  Room.  But  to  correCt  the 
Irregularity  of  the  Reflection  of  the  Looking-Glafs,  I  made  ufe  of  the 
Frame  of  Paft-Board  P p,  which  had  an  Hole  in  it  b  of  TV  Inch  likewife  * 
and  placing  it  at  SJp  I  fuffer’d  fome  of  the  reflected  Beams  to  pafs  through 
it,  fo  as  to  fall  upon  the. Lens  F  E  (convex  011  both  Sides,  and  ground  to 
a  Radius  of  4  ~~  Feet)  at  the  Diflance  ol  9  Feet,  fo  that  the  Image  of 
the  Hole  b  was  projected  to/ on  the  other  fide  of  the  Glafs,  at  the  Di- 

fiance 
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fiance  of  9  Feet  more.  Juft  behind  the  Lens,  which  by  a  Screw  in  the 
Stand  S  might  be  rais’d  or  let  down,  fo  as  always  to  receive  the  Beam 
along  its  Axis,  I  plac’d  a  Prifm  A  f upright  on  one  of  its  Ends  and 
cafily  moveable  about  its  Axis,  by  reafon  of  its  Wire  turning  freely  in 
an  Hole  in  the  folid  piece  of  Wood  T,  which  flood  on  another  Stand  be¬ 
hind  the  Lens)  as  near  as  I  cou’d  to  the  Lens  E  F ,  fo  that  the  Image  of 
b  infteadof  being  round,  white,  and  projeded  to  /,  was  caft  fidewife  on 
a  white  Paper  ftretch’d  on  a  Frame,  and  appear’d  colour’d,  and  30  or  43 
times  its  Breadth,  as  at  M  N.  The  Colours  in  this  Cafe  were  very  vivid 
and  well  feparated,  only  the  Violet  had  fome  pale  Light  darting  from  its 
End,  upon  account  rf  fome  Veins  in  the  Prifm  Ay  and  the  Light  not 
coming  diredly  from  the  Sun,  but  reflected*,  which  ought  not  to  have 
been,  if  the  Sun  had  been  low  enough  to  have  thrown  the  Rays  a  good 
way  into  the  Room  without  the  help  of  a  Looking  Glafs. 

To  fhew  that  the  Colours  in  this  Spetfrum  were  fimple  and  homogeneal 
Lights,  I  made  the  following  Experiments. 

Exp.  IX.  Having  made  an  Hole  b  in  the  Paper  which  receiv’d  the 
colour’d  Spetfrum,  I  fuffer’d  the  red  Light  to  pafs  *  which  being  refra- 
ded  by  a  fecond  Prifm  fell  upon  another  Paper  at  T,  where  it  appear’d 
ftill  red  whether  feen  with  the  naked  Eye  or  Prifm s  of  different  refract¬ 
ing  Angles.  To  the  Eye  which  faw  it  through  the  Prifm  V ,  it  appear’d 
indeed  lower  as  at  f,  but  red,  round  and  unchang’d.  I  made  the  Expe¬ 
riment  upon  all  the  Colours,  which  by  this  means  appear’d  to  be  fimple 
and  homogeneal.  See  Fig .  22.  where  the  fame  Letters  denote  the  Lens, 
Prifm  and  firft  Paper. 

Through  the  fame  Lens  and  Prifm  the-  Sped  rum  was  made  to  fall  on  a 
Book:,  then  through  the  Prifm  Fit  appear’d  unchang'd  *  and  the  Let¬ 
ters  in  the  Book,  which  crofs’d  the  SpeCtrum ,  were  as  diftind  as  when 
feen  with  the  naked  Eye.  See  Fig  23. 

N.  B.  The  Axis  of  the  Prifm  F  ought  to  be  perpendicular  to  the  long 
Axis  of  the  SpcBrum  s  m  thrown  on  the  Book,  which  will  appear  as  at  <r 

and  the  Prifm  in  the  Pofition  reprefented  at  F,  with  its  flat  Side  to¬ 
wards  the  N ofe  :  for  that  is  the  moft  convenient  Pofition  for  looking  at  ? 
the  SpeCtrum  in  thefe  Experiments. 

^  fuffer’dthe  purpleRay  only  to  pafs  through  the  Hole  h ,  and  fall  upon 
a  Book  at  P,  the  Letters  of  which  appear’d  at  *■,  and  were  as  diftind 
through  the  Prifm  ^  as  when  feen  with  the  naked  Lye  ;  and  I  had  the 
fame  Succefs  with  all  the  other  Rays.  See  Fig.  24. 

But  if  a  Sun-Beam  as  r  comes  through  the  Hole  H  diredly  upon  the 
Book  at  Fj  an  Eye  looking  at  it  through  a  Prifm  at  X  will  fee  this  Beam 
at  T  oblong  and  colour’d  ^  and  the  Letters  on  which  it  falls,  confus’d. 

See  Fig.  24. 

N.B.  The  Lens  ought  to  be  very  good,  without  Veins  or  Blebs,  and 
ground ‘to  no  lefs  a  Radius  than  I  mention’d  in  the  Experiment-,  though 
a  Radius  of  a  Foot  or  two  longer  is  not  amifs,  The  Prifm  ought  to  be  of 

the  fame  Glafs  as  the  Objed-Glaffes  of  Tdefcopes,  the  white  Glafs,  of 

which 
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which  Prifms  are  ufually  made,  being  commonly  full  of  Veins.  And  the> 
Room  inthefelaft  Experiments  ought  to  be  very  dark. 

A  few  Days  after,  having  got  very , good  -Prifins-  made  for  the  purpofe 
of  the  above-mention’d  Glafs,  I  made  all  the  Experiments  over  again 
with  better  Succefs  *  and  had  the  Spetfrim  very  regularly  terminated, 
without  any  pale  Light  darting  from  the  ends  of  it. 

Sir  i  fate  2.  After  the  Expert  me  ntiim  Cruets  made  by  two  Prifms,  I  fhou  dnot  give 

Newton *t  Do- the  following  Experiment,  but  that  it  is  fo  eafy  to  be  made,  that  by  it 
Pnnecfths  thofe  who  want  the  Apparatus  (or  are  unwilling  to  beat  the  pains)  to 
friability' of  make  t^e  Experiment  inn  Cruets ,  may  at  any  time  fatisfy  themfelves  of 
the  RaJS  of  ;  the  Truth  of  the  fore-rnention’d  Dodrine. 

t  ight  confirm' d.  Let  the  Candle  A  be  fet  before  the  Bar  of  a  Chimney  Looking- Glafs, 
h  the  fame,  it. fuch  as  is  reprefented  by  HH  (Fig.  25.)  which  is  a  piece  of  Looking- 
Glafs  Plate  confiding  of  four  Planes,  feeninthe  Sedion  of  i t  *f  d  £,  viz. 
d  which  is  qfuick-filver’d  behind,  fet  a  Plane  parallel  to  it,  f  d  one  of 
the  Side-planes  bezelPd  towards  d  or  inclin’d  to  it  in  an  Angle  of  about 
40  Degrees  (tho'  from  30  to  40  will  do,  but  the  greater  the  Angle  the 
better,  if  it  docs  not  exceed  450).  A  8  the  other  Side  Plane  inclin'd  in 
the  fame  Angle  to  (id. 

The  Rays  of  the  Candle  which  come  from  A  toy  fall  obliquely  on  the 
Plane  «  fo  that  inftead  of  going  on  to  ay  they  are  by  Refraction  made 
to  incline  more  towards  the  Perpendicular  p  p ,  namely  to  go  on  in  the 
Line  y  c  and  then  are  refieded  from  the  Point  c  on  the  quick-filver’d 
Surface,  in  the  Diredion  c  *,  fo  as  to  make  the  Angle  Kcd  —  y  c 
Now  as  the  Rays  which  would  go  to  *,  if  not  refraded,  emerge  obliquely 
from  the  Plain  *  &y  they  leave  the  Diredion  c  *,  and  decline  from  the 
perpendicular  v  and,  being  differently  refraded,  open  into  four  diffe¬ 
rently  colour’d  Rays  *  viz.  b  R  a  red  Ray,  bTO  a  Ray  made  up  of  O- 
range  and  Yellow  •  b  G  B  a  Ray  made  up  of  Green  and  Blue  or  a  Sea- 
Green,  and  b  P  a  purple  Ray. 

If  from  the  place  E  e  you  look  full  upon  the  point  b7  the  Speftrum  or  L 
mage  of  the  Candle  at/>  will  appear  doube,  abut  not  mix'd  that  is,  there 
will  appear  a  Sea-green  Spot  and  a  red  Spot,  s  it  were,  one  upon  another  5 
but  not  fo  as  to  produce  a  mix'd  or  intermediate  Colour.  Then  if  the 
right  Eye  or  Eye  at  E  be  fhut,  there  will  appear  only  a  green  Spot  to  the 
Lye  at  e  ^  if  the  Eye.at  e  be  fhut,  the  Eye  at  F.  will  fee  only  a  red  Spot. 

If  you  come  nearer  to  fo  that  the  Eyes  at  £  J,  «  2  receive  the  moft 
and  the  leaft  refrangible  Rays,  there  will  be  a  double  Spctfnnn,  viz .  a 
red  and  purple  one  juft  touching,  or  upon  one  another:  and  the  Pheno¬ 
menon  will  anfwer  as  before.  Fig.  25. 

<f  keeping  both. Eyes  open,  you  dired  their  Axes  towards  0  a  point 
nearer  yhan'the  ufual  place  of  the  compound  Spettrum  S9  (Fig.  2b.)  which, 
point  is  in  a  Line  from  the.Nofe  N  to  the  point  S'9  or  in  other  Words,  if 
yen  look  full  ar  O,  or  at  the  i  nd  of  your  Finger  held  in  O ^  the  red  and 
the  blue  (or  purple  Spot)  will  appear  to  be  divided  from  each  other  after 
the  manner  reprefented  at  pr  (In  Fig.  27)  where  the  red  will  appear  to 
been  the  Right-hand,  and  the'  blue  on  the  Left,  To 
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To  make  plain  what  is  meant  by  feeing-  the  SpeflrapaxiA  r  whilft  we 
look  fall  at  0, 1  beg  leave  to  explain  the  Diftin&ion  between  looking  and 
feeing  that  I  may  the  better  Ihew  how  this  Phenomenon  proves  that  the 
Senfation  of  different  Colours  is.  caus’d  by  Rays  differently  refracted. 

Definition  I.  The  Optic  Axis  isa  Line  which  going  through  the  Center 
of  the  Convexity  of  all  the  Coats  and  Humours  of  the  Eye,  falls  upon 
the  middle  of  the  Retina ,  as  a  a  or  A  a  Fig.  28. 

Defi  II.  To  look  at  any  point,  is  to  turn  both  Eyes  towards  it  in  fu-ch 
manner,  that  the  Optic  Axes  making  an  Angle  at  the  faid  point  as  a , 
the  Rays  from  a  may  have  the  Optic  Axis  for  their  Axis,  and  (by  their 
Convergence  upon  the  Retina  after  Refraction  in  the  Eye )  may  paint  the 
Image  of  the  faid  point  upon  the  middle  of  the  Retina  of  each  i  ye, 
where  the  Optic  Axis  in  each  Fye  falls. 

Def  III.  To  fee  without  looking ,  is  to  direCt  the  Optic  Axes  to  fome 
other  place  than  to  the  point  which  is  then  feen  ^  and  in  fuch  a  Cafe, 
the  Image  of  the  point  feen  will  be  projected  upon  a  part  of  the  Retina 
of  each  Eye,  where  the  Optic  Axis  does  not  fall,  namely  either  nearer 
to  the  Nofe  N  as  in  (Fig.  2 6.)  at  the  points  of  the  Retina  mark’d  n  n  or 
farther  from  the  Nofe  than  the  middle  of  the  Retina ,  as  at  0  0  in  Fig.  29. 

Whatever  is  feen,  by  being  look'd  at  with  both  Eyes,  always  appears 
fingle,  by  reafon  of  the  Communication  between  the  middle  of  the  Retina 
in  one’  Eye,  and  the  middle  of  the  Retina  of  the  other :  there  being  no  fuch 
Communication  between  any  other  part  of  the  Retina  in  one  Eye,  and 
the  Correfpondent  part  of  the  Retina  in  the  other,  when  thefe  Corref- 
pondent  parts  are  equally  diftant  from  the  Nofe. 

There  is  indeed  a  Communication  between  the  .Nervous  Fibres  on  the  Right - 
fide  of  the  Retina  of  one  Eye,  and  the  nervous  Fibres  on  the  Right  fide  of 
the  Retina  of  the  other  Eye ,  and  Jo  of  thofe  on  the  Left  :  but  no  fngle  Ob- 
jetf  can  be  fo  painted  in  each  Eye ,  as  to  have  its  Image  on  the  Right  or  Left 
part  of  owe  Retina  that  communicates  with  the  Right  or  Left  part  of  the 
other ,  of  the  fame  bignefs  and  at  the  fame  time  as  in  the  other  ^  becauje  in 
whatever  Pojition  the  Objebl  is,  it  mitfi  be  nearer  to  one  Eye  than  to  the 
other ,  except  it  be  jufi  in  a  Line  from  the  Nofe  betwixt  the  two  Eyes 

freight  forward.  , 

Hence  it  is  that  if  there  be  two  Candles  fet  before  any  one,  the  tirit 
at  the  difence  of  one  Foot,  and  the  fecond  at  the  diftance  ot  two  Feet, 
from  the  Eyes-,  he  that  looks  at  the  fecond  Candle  at  B  will  fee  it  fingle, 
but  fee  the  firft  Candle  or  the  Candle  A  double  ^  one  Appearance  being 
in  the  1  ine  A  Dy,  the  other  in  0  AE ,  becaule  it  paints  it  felf  upon  0  0 
in  the  Retina  of  each  bye,  v/hich  points  are  not  the  middle  points,  but 

N  farther  from  the  Nofe  than  the  middies  m  m. 

So  if  B  be  the  firft  Candle,  and  Cthe  fecond,  he  that  looks  at  B  will 
fee  C  double,  becaufe  it  is  painted  in  the  Retina  at  the  points  n  n  nearer 
the  Nofe  than  m  m  h  and  fo  wall  appear  to  be  in  the  fame  Pojition  as  p  r. 

If  v  ?  be  two  Candles  lo  difpofed,  Fig .  %o.  Fat  by  the  Interpofi'ion  of 
a  perforated  Lear d  F  F,  y  can  paint  it  fel  or;  v  in  the  Eye  and  *  in 
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the  Eye  L.  Upon  making  the  Optic  Axes  meet  at  B  and  to  tend  towards 
f  and  »,  ?  and  y  will  each  paint  an  linage  on  the  middle  of  the  Retina  of 
each  Eye,  by  eroding  their  Rays  at  B  :  and  thus  the  two  Candles  will 
appear  to  be  but  one,  or  rather  to  be  in  one  Place,  upon  the  account  of 
the  Communication  of  the  middle  of  each  Retina ..  But  if  inftead  of  ;the 
Gandies,  t  be  a  piece  of  red  Silk,  and  ya  piece  of  green  Silk,  the  fame 
Pofition  of  the  Eyes  will  make  an  Image  at  B,  appearing  like’  a  red  and 
green  Spot  together,  without  a  Mixture  of  the  Colours.  If  f  be  a  red  hot 
Iron,  and  y  a  Candle  of  Sulphur,  the  Phenomenon  will  be  more  diftindt 
If  the  Optic  Axes  be  turn’d  diredlly  towards  y  and  t,  as  if  there  was  no 
Board  F  F  in  the  way,  there  will  appear  two  Holes  in  the  Board  the  one 
having  the  red  hot  Iron  in  it,  the.other  the  Candle. 

Now  if,  of  the  refradted  Rays, of  the  Candle  in  the  firft  Cafe  (Fie.  2e.) 
thofe  which  diverge  from  each  other,  fo  as  to  fall  into  each  Eye  caufe 
the  fame  Senfations  refpedively,  as  the  Rays  which  come  from  a  red  hot-- 
Iron  and  thofe  which  come  from  a  blue  Candle  •,  it  is  evident  that  the 
Caudle  in  the  firft  Cafe,  affords,  red-making  and  blue-making  Rays  after 
Refra&ion,  and  that  thofe  Rays  are  differently  refrangible  •.  the  red  b  R 
(FiZ-  2J,)  the  leaft  .  refrangible,  as  declining  lefs  from,  the  perpendicular 
^^ruand  the  PFPIe  as  \  F  declining  moft  from  the  Paid  perpendicular. 

The  fame  will  (c&teris  paribus)  be  found  true  in  the  intermediate 
Rays  ;  and  to  be  certain  that  the  Experiment  is  as  I  have  related  it  the 
Planes  */  and/ d  of  the  Bar  may  be  covered  with  Paper. 


of  Merojcopet  UR  It  has  .often  happened that  in.  the  burfting  of-Glafsor  ofSuarlrs  fl-ir' 

Leewenhoeck  °nf  W£?d'Goals  (m7  EPe  being  a  little  too  near)  fmall  particles  of 
f  Flfe  C^me  ,n-°  Eye.  and  caufed  it  to  fmart,  upon  which 

■  I  ufed  to  arm  my  Eyes  with  Speftacles,  againft  thelike  Accidents  for  the 

A  liiul 

Now  I  obferve  when  I  look  through  one  of  my  Glaffes  by  Candle- 
Light,  that  near  the  upper  part  of  my  Eye  in  the  Tunica  cornea,  there 
appears  a  fine  fmall  Flame  of  a  Candle  inverted,  no  bigger  than  thecom- 
mpn  Letters  we  ufe  in  writing,  and  oppofite  to  it  appear  two  round  clear 

therein  f°'T*17  fma11  that  ,yhe;  Blame  of  the  Candle  is  not  be  perceived* 

From.hence.I  fonclude,.  that,  the  Tunica  Cornea  , of  the  Eye  bv  the 
Wound  it, receiv’d  from  thofe  Particles  of  Glafs,  hasloft  fomething  of  its 
Roundnefs,  which  occafion’d  thofe  Appearances,,  and  that  ,  when  the 
wounded  part  flood  juft  before  the  Sight  it  obftructed  it  &c. 

I  obferyed  alfb,  that  in  feveral  places  of  the  Tunica  Cornea ,  there  lay 
Veins  no  longer  than  the  Breadth  of  , 2  or  3  Hairs  put  together,  wherein 
I  could  perceive  the  Globules  of  Blood  very  diftindtly  =  thefe  Veflels 
were  fo  fmall,  that  they  could contain  but  one  Globule  in  the  Diameter 
01  them,,  and  the  Blood  had  no  manner  of  Motioji. 

The  ITefTels  feem,  to  me  to  bejbroken  off  from  other  Blood- VefTels,  and 
when  the,Pameles  of  .Blp^  are  a  little  crowded  together,  or  when  one 
of,,  tholejongim  yeffels  are  fomewhat  bended,  it  appears  to  the  Sight,  as 
rf. one  faw  a  thick  Cloud,  .  &  With^- 
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With  this  Cloud  of  fmall  Particles,  the  Eyes  are  furrounded  but  more 
one  time  than  another,  forfome  are  difperft,  and  then  others  arife  in  their 
places  *  when  we  view  the fe  Veffels  with  their  Globules  of  Blood  thro’ 
one  of  my  Glaffes  againft  a  Candle  or  other  {Iron g  Light,  they  feem 
to  be  in  a  continual  Motion,  whereby  thofe  Particles  that  are  in  the 
Tunica  Cornea ,  be  their  Motion  never  fo  fmall,  feem  to  us  as  if  they 
were  moving  in  the  Air,  but  by  ftrid  Examination  we  {hall  find,  that 
they  are  one  and  the  fame  Particles,  which  fometime  appear  Amending 
and  at  other  times  defcending.  r 

Befides  the  aforemention’d  Blood  Veffels,  we  find  in  the  Tunica  Cornea  ' 
round  Particles  that  lye  fcatter’d  about,  which  Particles  I  judge  to  be 

Globules  of  Blood-,  an  ignorant  perfon  feeing  thefe  Particles  in  continual 

Motion,  for  as  I  fa  id  before,  fometimcs  they  appear  afcending,  and  fome- 
times  defceiiding,  would  be  apt  to  fay,  that  thefe  Particles  were  not  in 
his  Eye,  but  in  the  Air  before  the  ‘sGlafs  ^  and  perhaps  too,  that  the  de¬ 
fcending  Particles  were  the  Influxes  of  the  Star,  and  thofe  that  .  Teem’d 
afcending  the  Exhalations  of  the  Earth,  or  other  Bodies. 

It  has  often  befallen  too,  when  I  lookt  againft  a  ftrong  Light,  through 
my  Microfcopes,  that  I  faw  an  infinite  number  of  exceeding  fmall  Parti¬ 
cles,  that  had  all  a  glittering  Motion. 

I  never  imagined  that  thefe  Particles  were  in  the  Air,  as  others  Would, 
but  rather  that  they  were  in  the  Chriftalline  humor  of  the  Eye  between 
the  Tunica  Cornea  and  the  Crifialina ,  the  Motion  of  which  fmall  particles 
isoccafioned  by  prefling  the  Tunica  Cornea-  when  we  Chut  our  Eye  dole 
•together.  J 

IV.Ihadnotan  opportunity  of  examining  TAr.Leeuwenhoeck’s  Glaffes  par-  °f  the  »**»*& 
ticularly,  which  is  a  Favour  he  allows  to  none  *  therefore  I  am  not  capa-^^^^ 
bleat  this  diftance  to  defcribe  either  their  Make  or  Ufe,  any  further  Dr.  Arch/ 
than  that  to  me  they  appear’d  to  be  Spherules  lodg’d  between  two  Plates  Adams, 
of  Gold  or  Brafs,  in  a  hole  whofe  Diameter  might  not  be  bigger  than  that 
of  a  fmall  Pins  head,  and  the  Objects  I  faw  through  them  were  pretty 
and  diverting  -,  but  ftill  their  Make  and  Truth  are  unknown. 

Mr.  Butterfield  is  very  curious  in  melting  his  Glafs,  but  I  fuppofe  un- 
fuccefstul  in  calling  his  Spheres  •,  for  befides  that  a  fufficient  quantity  of 
beaten  Glafs  cannot  ilick  to  the  moiftned  point  of  a  fine  Needle -,  fo 
neither  can  it  run  equally,  hold  the  Needle  how  you  will,  nor  the  Globule 
when  run  flick  to  the  Needle,  but  mull  unavoidably  drop^  and  where- 
foever  it  happens  to  fall,  it  flnuft  in  that  almoft  liquid  State  receive  Int- 
preflions  fufficient  to  fpoil  the  Figure  of  a  Sphere. 

Mr.  Gray  has  fhown  the  defeat  of  his  Method,  which  he  us’d  to  recover 
by  grinding  and  polifhing  his  Glaffes  on  a  Brafs  Plane,  and  fo  reduce ’em 
to  Hemifpherules  ^  but  how  far  lhort  polilh’d  Glaffes  (1  fpeak  of  fmall 
ones)  come  of  thofe  which  are  call,  I  leave  to  any  one  to  judge  who  has 
feen  both.  His  Water  and  Quickfilver  Microfcopes  I  never  faw,  fo  can 
fay  little  to  them. 
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After  what  manner  Mr.  Wilfons  Glaffes  are  made  I  know  not,  but 
fure  his  greateft  Magnifyers  are  iil  plac’d,  they  being  funk  to  fo  great  a 
diftance  from  the  Lye,  the  Objed  cannot  appear  to  that  Advantage  it 
otherwife  would  *,  if  therefore  inftead  of  a  hollow  Cap  he  would  contrive 
a  plain  Plate  of  any  Metal  for  the  Reception  of  the  Glafs,  then  the 
Eye  and  the  Object  might  come  to  their  due  diftance  ^  neither  ought  there 
to  be  any  Calx  or  Glafs  between  the  Objed  and  the  Spherule,  when 
we  ufe  the  greateft  Magnifyers,  becaufe  if  the  Focus  of  a  Sphere  be  upon 
the  Extremity  of  its  Circumference,  any  fmall  diftance  from  that  muft 
fpoil  the  Truth  of  the  Objeds  appearance. 

I  cannot  fay,  that  the  Glaftes  I  have  made  are  without  fault,  but  I 
think  they  magnify  more  than  any  I  have  yet  feen  *,  and  were  they 
plac’d  to  the  beft  advantage,  they  would  magnify  much  more  than  they 
do  *.  They  are  made  thus. 

I  take  a  piece  of  fine  Window  Glafs,  and  I  rafe  it  with  a  Diamond  into 
as  many  lengths  as  I  think  needful, not  exceeding  an  eighth  of  an  Inch  in 
breadth  *,  then  holding  one  of  thele  lengths  between  the  Fore-Finger  and 
Thumb  of  each  Hand,  over  a  very  fine  Flame,  until  the  Glafs  begin  to 
foften,  I  draw  it  out  till  it  be  as  fine  as  a  Hair  and  break  :  Then  inuring 
each  of  the  ends  into  the  pureft  part  of  the  Flame,  I  have  two  Spheres 
prefently,  which  I  can  make  larger  or  lefs  as  I  pleafe  •,  if  they  ftay  long 
in  the  Flame,  they’ll  have  fpots,  fo  I  draw  ’em  out  prefently  after  they 
turn  round.  As  for  the  Stem,  I  break  it  off  as  near  the  Ball  as  I  can,  and 
lodging  the  remainder  of  this  Stem  between  the  Plates,  and  by  drilling 
the  Hole  exactly  round,  all  this  Protuberance  is  bury’d  between  the 
Plates,  and  the  Microfcope  performs  to  Admiration  $  infomuch,  that 
the  fame  Thread  of  very  fine  Muffin  appeared  1  or  4  times  bigger  in  one 
of  thefe,  than  it  did  in  the  firft  or  fecond  of  Mr.  Jfilfon’s.  I  thought  I 
faw  Animals  in  fine  old  Brandy,  but  they  were  fo  nimble  in  their  Mo^ 
tion,  that  I  can  give  no  particular  Defcription  of  them. 

a  Way  fir  V .Lemma  i.What  is  requir’d  of  a  Telefcope  is  to  give  large,  and  diftincl 

Myopes  to  ufe  Vifion  y  that  is,  to  make  the  Cbje£f  fas  in  Galileos  Telefcope,)  or  its 
l Teiefcopes  with  Image  (  as  in  the  Telefcopes  made  up  of  Convex  Lentes )  appear  under 
TyOrfuM-'  a„§reat  an^  t0  have  all  the  Rays  of  thofe  Pencils  that  enter  the 

gutters,*.  3<S'.kye’  meet:  in  a  point  upon  the  Retina  of  the  Eye,  on  their  refpe&ive  Axes. 
p  1017.  Figure  reprefents  the  Combination  of  two  Convex  Lentes  for 

the  Aftronomical  or  inverting  Telefcope  $  where  the  above-mentioned 
•  Requifites  are  obtain’d.  A  B  is  the  Objeft  fup  pos’d  at  a  vaft  diftance 

from  the  Objective  Lens  LL ,  fo  that  Rays  coming  from  the  Extremity 
A  of  the  Objeft,  will  fall  upon  the  Lens  L  L,  in  the  fame  manner  as  if 
they  were  parallel  to  their  Axis  A  X *  and  after  palling  the  Glafs  unite 
at  ay  where  they  project  the  Image  of  the  point  A  ^  from  whence  diver-s 
ging,  they  fall  on  the  ye  Glafs  l  /,  and  having  pafs’d  through  it,  go 
on  parallel  to  each  other,  and  enter  the  Cornea  of  a  common  Eye  Bs 
which  unites  thofe  parallel  Rays  upon  its  Retina  R  R  R  at  where  the 

Image 
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Image  of  a  is  projefted  :  The  fame  may  be  faid  of  the  Rays  that  come 
from  £,  and  alter  their  feveral  Refradions  through  the  two  Glaffes  and 
the  Coats  and  Humours  of  the  Eye,  meet  upon  the  Retina  at  0,  where 
they  project  the  diftind  Image  of  the  Points.  The  Rays  that  come  from 
all  the  Points  of  the  Object  A  B  being  affeded  afrer  the  fame  manner, 
give  a  diftind  Image  of  thofe  points  upon  the  Retina ,  and  therefore  the 
Objedt  doth  appear  diftind. 


The  Objed  will  alio  appear  magnified  in  the  fame  proportion  as  the 
Angle  iCt  —  to  l?  M  a  funder  which  its  Image  is  feen,)  is  greater  than 
the  Angled  C  R  under  which  the  Obj  dt  A  B  would  be  feen  by  the 
naked  Eye  •,  as  is  more  at  large  demonstrated  by  Dioptrical  Writers. 

Lemma  2.  If  parallel  Rays  fall  upon  the  Cornea  of  a  My  ops,  or  fhort- 
lighted  Perfon,  they  will  unite  in  the  Eye,  before  they  come  to  the 
Retina ,  the  farther  from  it  the  more  Convex  the  Eye  is ;  but  if  the  Rays 
which  fall  upon  the  Cornea  diverge  in  proportion  to  the  too  great  Con¬ 
vexity  of  the  Eye,  as  from  D,  fuch  Rays  will  be  fo  refracted  bv  the 
Coats  and  Humours  of  the  Eye  as  to  meet  in  one  point  upon  the  Retina 
R  R,  Re  Fig.  2  and  3.  Where  I  have  in  the  Scheme  negleded  the  Re 
fradion  of  the  Rays,  paffing  out  of  the  Cryftalline  K  into  the  Vitreoi p- 
Humour  F*,  as  I  do  in  the  other  Cafes. 

This  Lemma  is  alfo  demonftrated  by  Dioptrical  Writers. 

Lemma  3.  If  two  Pencils  of  Rays  (in  each  whereof  all  the  Rays  are 
parallel  to  the  Axis,  as  aC)  fall  upon  different  parts  of  the  Cornea ,  at 
the  greateft  diftance  from  one  another  that  can  be  allow’d  for  thole  Rays 
to  enter  the  Pupil  PP,  their  Axes  will,  after  entring  the  Aqueous  Hu¬ 
mour,  converge,  and  meet  either  in  the  Vitreous  or  Cryftalline  Humour, 
according  to  the  Convexity  of  the  Cornea  through  which  they  pafs’d, 
and  diverge  again  before  they  come  to  the  Retina  ^  the  Rays  of  each 
Pencil  converging  upon  their  refpedive  Axes,  to  the  place  where  the 
faid  Axes  crofs  one  another,  Fig.  4. 

Demonji ration.  The  Axes  a  Ca ,  *  G*,  falling  obliquely  upon  the  Cor- 
ttox'at  C  C:  and  entring  from  Air  into  the  Aqueous  Humour,  will  be  re- 
fraded  towards  the  Perpendicular  to  K :  where  ftriking  more  diredly  up¬ 
on  the  Cryftalline ,  they  will  go  on  to  a. .,  a ,  upon  the  Retina  R  RRR, 
decuffating  at  V  within  the  Vitreom  Humour.  The  other,  Rays  r,r  $  />,  ?, 
after  their  Refradion  in  the  Aqueous  Humour,  fall  more  obliquely  on  the 
Cryftalline ,  and  therefore  are  refraded  again  fo  as  to  meet  at  F,  where 
the  Axes  alfo  meet,  and  thence' go  on  to  the  Retina  R  RR  R,  Fig  4. 

Lemma  4.  But  if  the  Axes  of  the  above-mention’d  Pencils  are  Paral¬ 
lel,  the  Rays  that  accompany  them  diverging  from  a  Point  fo  near  the 
Eye,  that  the  divergence  may  be  proportionable  to  the  too  great  Con¬ 
vexity  of  the  Eye 5  then  only  the  Axes  will  meet  in  the  Eye  before  they 
come  to  the  Retina  (by  Lemma  3.)  but  the  other  Rays  will  not  unite  up¬ 
on  their  refpedive  Axes,  till  they  come  to  the  Retina ,  (by  Lemma  2  ) 

Prop.  I  fuppofe  the  Eye  of  the  Alyops  fo  Convex  that  he  can  fee  no 
farther  than  a  common  Eye,  with  the  Eye-Glafs  of  a  Telefcope  before 

'  ‘  '  it  * 
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it  :  then  the  Eye  of  the  Myops  being  in  the  place  of  the  Eye-Glafs  will 
receive  the  Rays  diverging  from  the  feveral  points  of  the  Image’ foro- 
jefted  by  theObjed-Glafs  in  its  Focus,)  in  fuch  manner,  that  they  will 
atter  their  feveral  Refradions  meet  in  refpedive  Points  on  the  Retina  • 
and  the  Axes  of  the  Pencils  which  come  from  the  Extremities  of  the  Ob- 
jeft  will,  in  the  Eye,  make  the  Angle  B  V  A=  to  bca,  under  which 
the  Image  a  b  is  feen,  by  Lemma  4.  The  Cornea  and  Aqueous  Humour 
here  fupply  the  place  of  the  Eye-Glafs,  and  the  Cryftalline  and  Vitreous 
Humours  that  of  a  common  Eye,  See  the  5  th  Fig.  wherein  R  is  the  Re¬ 
tina,  F  the  Vitreous  Humour,  and  K  K  the  Cryftalline  Humour;  and  the 
Image  a  is  fuppos’d  to  be  brought  down  from  th e  fir Ji  Fig.  which  repre¬ 
sents  the  AJtronomick  Ielefcope :  the  too  great  Convexity  of  the  Eve  here 

being  111  the  place  of  an  Eye-Glafs.  y 

An  Objedion  may  be  made  to  this,  vie.  that  PP  the  Pupil  of  the 
Eyebeing  finall,  will  take  in  but  a  very  little  Image,  or  a  fmall  part 
of  the  Objed  ;  But  then  if  the  Eye  be  mov’d  lucceffively  to  all  ‘the 
parts  of  the  Space  where  the  Eye-Glafs  was,  it  can  take  any  part  of  the 

lf,tbe  O^ied-Glafs  be  large,  which  may  more  eafily  be 
made  than  a  large  Eye-Glafs,  and  the  Tube  a  Foot  wide  or  wider  as 
much  may  fucceffi  vely  be  taken  in,  as  if  an  Eye-Glafs  might  be  had  of  a 
Foot  Diameter.  A  little  pradice  may  make  any  Myops  fo  ready,  as  to 
keep  an  Objed  when  once  found,  though  the  place  where  he  ftands  be 

r  l3  reinV  'rTld"0t  oe  am’fs  t0  hold  a  Lem  in  one’s  Hand  (for  an  Eye- 
Glafs)  to  find  the  Objed  at  firft,  till  Cuflom  has  made  it  eafy  without 

it :  when  once  the  Objed  is  found,  it  may  be  eafily  kept.  7  * 

An  Eye  more  fiiort-fighted  than  I  have  fuppos’d,  will  perform  the  Of- 

Bafe°ofatbe°nK ySr  w*  E^e‘(/,afs>  being  brought  nearer  to  the  diftind 

Convex  Fvfrif?  Gw  5  .a"d,an,E/e  lefs  <c°nvex,  the  Office  of  a  lefs 
v^onvex  Eye-Glafs  :  but  with  this  difference,  the  more  Convex  the  Eve  is 

it'app^a6/™7  thC  °bjea  te  f°Und>  and  the  larSer  and  more  lucid^will 

mo^tha./fFoofrf’3  Rin? , verJ  Plain  with  an  objed  Glafs  of  little 

n>;  a!?,  aifo  found  out  a  new  way  for  the  PresbytA  to  make  ufe  of  an 

br  Placing  the  Eye  nearer  the  Lens  than  its  Focus  by  fo 
much  as  their  Eye  is  flatter  than  a  common  Eye,  fo  as  to  make  as  it 

armvl  1  olcope  of  GalilAo:  the  flat  Eye  ferving  as  a  common  Eye 
d  with  a  Concave  Letts.  I  have  fo  fixt  the  Telefcope  as  to  make  a 
Presbyta  read  at  a  great  Diftance  a  fmall  Print.  1  ™ 

tms  Experiment  be  made  at  Sea  with  a  very  laro-e  Tube  biff 

larg?  itt0mPav  “tru  a"d  m°Ve  !V  about’  a"d  .th°e  C^d  Glaff 

or  the  Invert  Satellits.  3  1  61131,12  one  to  obferve  the  Eclipfes  of  Jupiter's 

ttoti  of  'Tclefcc* 

pick  Sights,  by  irt  |  ■»»  ,. 

r A-'  /find  rXf“/we  l1  HilreS- firft  ?art  ofbis  TabuU  AP°n-  publifh’din 
’  *  '  3"  ''  ~  ords,Pdncw  abhinc  annis  D. Picard  injignis  AJtronomns, 

atquz 
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atque  irieaAevi  Academia  [ Regia  Scihitiarum']  Socitis ,  Dioptrarum  crenas 
ab  injlrvmentisfuftulit,  eortimque  loco  fubftituk  Telefcopia *  qitA  res  Pres- 
bytis  &  Myopibus ,  &c.  In  which  it  is  not  indeed  exprefly  faid  that 
Mr.  Picard  was  the  Inventor  of  this  way,  but  only  that  he  applied  Te¬ 
le  fcopes.  But  by  reafon  it  implies  that  it  was  Mr.  Picard's  Invention,  I 
think  my  (elf  bound  to  do  Mr.  Gafcoigne  the  Juftice  to  affert  his  Inven¬ 
tion  to  him. 


That  Mr .Gafcoigne  was  the  firft  that  applied  Telefcopick  Sights  to  A- 
ftronomical  Itiftruments,  appears  from  a  Letter  of  his  now  in  my  Hands, 
to  Mr.  Crabtrie ,  Jan .  2?.  1  $47.  wherein  he  faith,  If  hereffx  hat  "is  in  the 
Liftinft-Bafe)  you  place  the  Scale  that  meaf tires — ,  or  if  here  an  Hair  be 
fet,  that  it  appear  perfectly  through  the  Glafs — ,  yon  may  life  it  in  a  Qjia- 
drant ,  for  the  finding  of  the  Altitude  of  the  leaf  Star  vifible  by  the  Perfpe- 
ttive  wherein  it  is.  If  the  Night  be  Jo  dark ,i  that  the  Hair  or  Pointers  of 
the  Scale  be  ?tot  to  be  feen ,  I  place  a -Candle  in  a.Ldnthorn,- fo  as  'it  caft 
Light  fvjficieiit  into  the  Glafs  -,  which  I  find  very  helpful  when  the  Moon  ap  • 
peareth  not ,  dr  it  is  not  otherwife  light  enough .  * 

In  another  Letter,  dated  on  Chriftm as- Eve,  1641.  he  tells  Mr.  Crab- 
trie  how  he  had  applied  his  Telefcopick  Sights  to  a  Sextant.  Saith  he, 

Mr.  WioxTox’sTbeory  of  the  Moon  I  fall  be  Jbortly  furnijbed  to  try.  For  I 
am  fitting  my  Sextant  for  all  manner  0}  Obfervations ,  by  two  Perfpicillswith 
Threads.  And  cslfo  I  am  confulting  my  lfr brkman  about  the  making  of 
Wheels  like  0,  y ,  «T,  g,  of  t  Diagr.  3,  to  uje  two  Glaffes  like  a  Sett  or.  If  I 
once  have  my  Tools  inreadinejs  to  my  Defire,  I  ft)  all  ufe  them  every  Nigh t.  ^Let- 
I  have  fitted  my  Sextant  by  the  Help  of  the  Cane,  two  Glaffes  in  it,  and  a  ter. 

Ihread,  fo  as  to  be  a  pie af ant  Infirument ,  could  Wood  and  a  Country- Joiner ** 
or  Workman  pleafe  me. 

In  another  Letter,, (the  Date  of  which  is  worn  ooft^but  is,  in  Mr. :  * 
trie’s  Hand,  called  his  toth  Letter  to*  him)  he  faith,  I  have  given  order 
for  an  Iron  Quadrant  of  Five  Foot ,  which  will  give  me  the  1000th  part  of  - 
one  Degree ,  which  J ball  be  fit  mi  ft:  ed  like  my  firfi  Scale-,  only  my  Workman  is 
fo  *  throng  for  my  Father ,  that  I  fear  it  will  not  be  fini ft) ed  before  the  *A  Yorkfhlre 
Eclipfe.  I  have  caufed  a  very  firong  Ruler  to  be  exattly  made ,  and  intend  to  ^^afe  ^ 
fit  it  with  Curfors  of  Iron,  with  Glaffes  in  Ahem  and  a  Thready  for  my  H  *  emP°yd> 
Sextant .  < 

To  thefe  I  could  have  added  many  other  PafFages  of  the  like  Nature  .*  - 
but  thefe  may  be  fufheient,  to  Ihew  that  Mr  Gafcoigney  as  early  as  v 
1640,  made  ufe  of  Telefcopes  on  Quadrants  and  Sextants,  as  well  as  in 
his  Invention  of  the  Micrometer. 

In  Mr.  Crabtrie's  fecond  Letter,  lOttober  30.  1640.  after  a  Demonftra-  - 
tion  that  the  Solar  Spots  are  not  Planets  at  a  Di fiance  from -.the  Sun,  but 
fomething  adhering  to,  or  very  near  the  Sun  s  Body-'  He  faith,  Some-  - 
thing  I  am  fvre  you  were  telling  me  concerning  q  way  of  obferving  the  * 

Places  of  the  Planets  by  your  Glaffes •  Put  I  have  not  a  little  lamented  that  m 
my  Time  cut  me  fo  jhort ,  when  I  was  with  you ,  that  I  could  not  more  fully 

ruminate  and  digefi  thofe  ft  range  Inventions  which  you Jbewed  me,,  and:  told 

J  v  me  r 
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me  of  Tou  told  vie  (as  I  remember)  you  doubted  not  in  time  to  be  able  to 
make  Ob  fervation s  to  Seconds.  I  cannot  but  admit  e  it  and  yet ,  by  what  I 
faw,  believe  it :  but  long  to  have  fome  farther  Hints  oj  your  Conceit  for 
that  Purpofe.  One  Nleans ,  I  think,  you  told  me  was,  by  a  Jingle  Ola js  \yi 
a  Cane ,  upon  the  Index  of  your  Sextant ,  by  which  (as  I  remember)  you  find 
the  exatt  Point  of  the  Sun's  Rays.  But  the  way  bon \  I  have  quite  forgotten , 
and  much  defre.  It  our  Device  for  the  exact  •Divijion  oj  a  Quadrant,  by 
'  dividing  ii  Degrees  into  10  Parts,  I  did  then  underfund ,  but  do  not  non; 
fully  remember.  If  it  might  not  be  too  much  Trouble  to  you,  I  fijould  in- 
treat  you  to  give  me  fuch  a  Paper-DemonJJ ration  thereof  as  you  fi ewe d  me, 
and,  two  or  three  Lines  plainly  oj  the  Uje  thereof,  how  to  fnd  thoje  Jmall 

Parts.  '  >  ■ 

I  cannot  conceal  how  much  I  am  tranf ported  beyond  my  felf  with  the  Re¬ 
membrance  (of  that  little  I  do  remember)  of  tboje  admirable  Inventions 
which  you  fijewed  me  when  I  was  with  you.  I  fijould  not  have  believed  the 
World  could  have  afforded  fuch  exquijite  Rarities,  and  I  know  not  how  to 
jlhit  my  longing  Defires,  without  fome  further  Tajle  oj  theje  JeleBed 
Dainties.  Mr.  Crabtrie  in  his  Letter  of  Dec.  28-  1640.  .hath  thefe 

Words,  My  Friend  Mr.  Horro x  profeffeth,  that  little  Touch  I  gave  him  of 
your  Inventions ,  hath  ravifed  his  Mind  quite  from  it  Jelf,  and  left  him  in  an 
Extafie  between  Admiration  and  Amazement . 

Thus,  among  many,  I  have  related  fome  of  the  Paflages  of  Mr.  Gaj- 
coigne1  s  and  "Nix.  Crab  trie's  Letters  relating  to  lelej  copick  Sights.  From 
whence  it  is  very  manifeft,  that  long  before  the  French  Gentleman’s 
Claims,  our  Countryman  Mr.  Gafcoigne  had  made  ufe  of  thofe  Sights  in 
his  Aftronomical  Inftruments  ^  particularly  in  two  or  more  Sorts  of  Mi¬ 
crometers  fas  1  plainly  find)  and  in  his  Quadrant  and  Sextant.  He  was 
fcarce  20  Years  of  Age  when  he  held  thefe  Correfpondencies  with 
Mr.  Crabtrie.  And  at  the  Age  of  23.  he  was  killed  at  Marfion-Moor * 
Battle ,  on  July  2.  1644.  fighting  for  King  Charles  I. 

V  .  J 

VII.  A  Paper  Omitted . 

_  The  Defcription  and ‘Manner  of  ufing  a  late  invented  Set  of  fmall 
n,  1  .p.  1  *  *poc]cet_MiCrofcopes,  made  by  Mr.  James  Wilfon\  which  with  great  eafe 

are  apply’d  in  viewing  Opake,  Tranfparent  and  Liquid  Objects  .*  as  the 
Farina  of  the  Mowers^  of  Plants,  &c.  The  Circulation  0f  the  Blood 
in  Living  Creatures,  &c.  The  Animalcula  in  Sembie,  See. 
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Ajlronmny . 

s*'  1  l  %  .  i  i  _  *  *  -  *  r *•  ,v’!  '  ri?  ^  r  t  r[  /  * r  \ 

•  ►  *  *  . 

I  Have  thought  of  anew  contriv’d  Inftrument  for  drawing  the  Meri-  I. 

dian  Line,  which  is  eafy  in’ its  life,  and  fufficiently  exa&. 
the  Gnomon  of  an  Horizontal  Dial  for  the  Latitude  of  the  Place,  and  tor-di^n  [inejy 
the  Hypotenufa  fix  two  Sights,  whofe  Centers  may  be  parallel  to  the  Mr.  Stephen 
fame:  let  the  Eye-fight  be  a  fmall  Hole,  but  the  others  Diameter  muft  Gray,  168. 
be  equal  to  the  Tangent  of  the  double  Diftance  of  the  North  Star,  from 6i 
the  Pole^  the  Diftance  of  the  Sights  being  made  Radius,  let  the  Stile  be 
rivettedto  the  end  of  a  ftreight  Ruler  ^  then  when  you  would  make 
ufe  of  it,  lay  the  Ruler  on  an  Horizontal  Plane,  fo  that  the  end  to 
which  the  Stile  is  fixt  may  overhang,  then  look  through  the  Eye-fight, 
moving  the  Inftrument  till  the  North  Star  appears  to  touch  the  Cir¬ 
cumference  of  the  whole  in  the  other  Sight,  on  the  fame  Hand  with  the 
Girdle  of  CaJJiopeia ,  or  on  the  oppofite  Side  to  that  whereon  the  Star  in 
the  Great  Bear's  Rump  is  at  that  time,  then  draw  a  Line  by  the  Edge 

of  the  Ruler,  and  it  will  be  a  true  Meridian  Line. 

•  , 

II.  Let  there  be  taken  a  Telefcope  of  about  1 6  Foot,  or  longer  if  % 
you  pleafe,  in  the  Plane  of  its  Focus  place  a  Ring  of  Brafs  at  right  An-  Star ,  by  the 
gles  to  the  Axis  of  the  Glafs,  the  Diameter  of  the  inward  Circle  equal fame,  ».  270, 
to  the  double  Tangent  of  the  Pole-Star  from  the  Pole,  the  focal  length?.  81  jv 
of  the  Objeft  Glafs  being  made  Radius,  as  was  faid  in  the  Defcription 
of  the  Meridian  Inftrument  •,  let  the  Ring  be  divided  into  24  Hours, 
with  their  Minutes  number’d  from  the  Right-hand  towards  the  Left,  as 
in  our  common  Nocturnals  $  the  Eye  Glafs  muft  be  equal  in  its  Diameter 
to  the  horary  Ring  ;  But  becaufe  this  may  be  too  chargeable,  this  Con¬ 
trivance  will  ferve  ^  the  Eye  Glafs  muft  lye  in  a  broad  Index  towards 
one  end,  this  is  to  turn  on  a  Center  Pin,  that  lies  in  the  Center  of  the 
Glafs,  and  confequently  over  the  Center  of  the  horary  Ring  from 
which  it  muft  be  equal  to  the  diftance  of  the  focus  of  the  Eye  Glais, 
then  let  the  Tube  be  elevated  to  the  height  of  the  Pole,  and  directed  to 
the  Pole  Star,  till  by  turning  the  Index  through  the  Eye  Glafs,  you 
perceive  the  Star  to  touch  the  Horary  Ring  on  that  fide  the  Star  in  the 
great  Bears  Rump  lies,  or  on  the  oppofite  to  that  in  the  Hip  01  CaJ/i  ope  i  a  ^ 
whereas  had  not  the  Glafs  inverted  the  ObjeCt,  it  fhould  haie  been  the 
contrary  •  then  bring  one  of:  the  12s  to  be  in  a  perpendicular  to  the 
other  by  a  Plum  Line,  fo  will  the  Star  ftand  at  its  Horary  diftance  from 
the  Meridian  ^  or  if  the  Latitude  of  the  Place  be  unknown,  by  the  Right 
Attention  of  the  Sun  and  Star  the  Line  of  its  coming  to  the  Meridian 

will  be  eafily  obtained,  and  then  the  Hour  of  the  Night  found,  will  as 
J  F  f  eafily 
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eafily  give  the  Stars  horary  diftance  from  the  Meridian  *,  then  elevate 
the  Tube  towards  the  Star,  bringing  the  Meridian,  or  12  and  12  into 
the  plain  of  the  perpendicular,  turn  the  Glafs  about  till  you  fee  the 
Pole  Star  Hand  at  its  horary  diftance  from  the  Meridian  ^  fo  will  the  In- 
ftrument  when  fixed,  fhew  the  horary  diftance  throughout  the  whole 
Day,  or  as  long  as  it  remains  in  this  Pofition,  by  the  apparent  Motion 
of  the  Star  in  the  Ring.  The  beft  time  to  fix  the  Inftrument,  will  be 
when  this,  or  any  of  the  other  two  Stars  above-mentioned,  are  about  6 
Hours  from  the  Meridian.  The  Latitude  of  the  place  is  now  given  with 
the  utmoft  Precifenefs,  for  the  Axis  of  the  Glafs  lies  now  111  the  Axis  of 
the  World,  and  if  one  of  the  fides  of  the  Tube  be  parallel  thereto,  as  it 
ought  to  be  at  the  upper  end,  hang  a  Line  and  Plummet  from  the  point  of 
the  Sufpenfion  *,  find  another  point  equal  in  diftance  to  the  length  of  tho 
Line,  or  a  knot  towards  the  lower  end,  the  diftance  from  this  knot  to 
the  former  point  will  be  but  the  Chord  of  the  Latitude,  and  if  from  the 
fame  edge  of  the  Index,  another  Line  and  Plummet  be  hung  towards  the, 
lower  end  of  the  Tube,  thefe  two  Lines,  when  at  reft,  will  be  in  the 
plain  of  the  Meridian. 

This  Inftrument  may  be  made  to  ftiew  the  Hour  with  as  much  Faci¬ 
lity,  as  a  Clock  or  Sun-Dial,  if  the  Horary  Ring  be  made  to  move  with¬ 
in  a  larger  fixed  one,  and  the  outward  Circle  of  the  former  be  divided 
into  the  Days  of  the  Month,  refpeft  being  had  to  the  right  Afcenfion 
of  the  Sun  and  Star  *,  then  by  bringing  the  2  oppofite  Points  in  the  fixed 
Circle  to  the  Perpendicular,  which  is  done  at  the  fixing  the  Inftrument, 
move  the  Circle  till  the  Day  of  the  Month  come  to  any  of  thefe,  and 
the  Ring  is  reftify’dTor  that  Day,  and  if  the  Air  be  clear,  you  will  fee 
the  Star  ftand  at,  the  true  time  of  the  Day  or  Night. 

If  when  by  the  annual  increafe  of  its  Declination,  the  Pole-Star  by 
moving  in  a  lefter  Circle  be.  brought  too  far  from  the  edge  of  the  Ring 
that  the  exadt  Hour  and  Minute  cannot  well  be  diftinguifhed  j  this  In- 
conveniency  may  be  eafily  remedied  by  making  a  lelfer  Ring,  or  by 
extending  a  fine  thread  of  Silk  crofs  the  Ring,  till  it  cuts  the  Star,  and 
at  the  fame  time  it  gives, the  Hour,  or  which  will  yet  make  this  Inftru¬ 
ment  commodious  for  other  Purpofes,  there  may  be  made  an  Index  to 
move  on  the  Center  of  the  Hour-wheel,  which  being  brought  to  cut' the 
Star  with  the  edge  that  proceeds  from  the  Center,  it  will  at  the  fame 
time  cut  the  Hour,  and  now  we  need  not  be  follicitous  about  the  exadt 
Diameter  of  the  Ring,  provided  it  do  but  a  little  exceed  the  diftance  of 
the  Pole-Star  from  the  Pole,  the  focal  length  of  the  Glafs  being  made 


Mr .  John  Flamjleed,  Math.  Reg.  and  F.  R.  S.  has  lately  difcoveretL 
that  there  is  a  Parallaxis  of  the  Earth's  annual  Orbit  at  the  Pole-Star 
-  a  out  40  ^£45  Seconds,  whereby  the  Diameter  of  the  Stars  parallel 
is  greater  in  June  than  in  December  by  about  one  Minute,  two  Seconds 

if  eYln.ce^  frpm  7  Years  fucceifive  Observations,  whereby  the 

Earths  Motion  is  indubitably  demonftrated. 


Now 
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Now  if  on  the  edge  of  this  Index  there  be  drawn  a  Scale  of  Degrees, 

Minutes  and  Seconds,  to  the  Radius  of  the  Glafs,  we  fhall  not  only  have 
a  very  accurate  Inftrument  for  the  Hour,  but  be  furnilhed  with  one 
whereby  we  fhall  fee  the  truth  of  the  Earth’s  Motion,  confirmed  by  the 
accefs  and  recefs  of  our  Star,  towards  and  from  the  Pole,  ac  ording  to  the 
Earth’s  place  in  the  Ecliptick,  as  that  learned  Perfon  above-mentioned 
has  difcovered;  and  that  not  only  when  the  Star  tranfits  the  Meridian, 
but  in  clear  Air  at  any  time  of  the  Day-,  one  fhall  likewife  obferve 
that  annual  increafe  of  the  Pole-Stars  Declination,  caufed  by  the  Pre- 
ceffion  of  the  Equinox.  The  Pole-Star  may  be  feen  in  the  Day  time 
with  a  Telefcope  of  iS  Foot,  for  with  one  of  this  length  I  faw  that  Star 
April  2 6.  1701.  from  4  in  the  Morning  till  7,  and  cou’d  have  feen  it 
longer,  had  not  Clouds  interpofed;  and  again  the  ift  of  May,  when 
the  Sun  had  been  up  more  than  half  an  Hour,  viz.  at  5  in  the  Morn¬ 
ing,  I  foon  found  it,  and  faw  it  afterwards  as  oft  as  I  pleafed,  till  half 
an  Hour  after  9  the  fame  Morning.  . 

III  This  Inftrument  I  have  made  ufe  offer  feveral  Years,  and  would  An  injh-umcnt 
recommend  it,  upon  my  own  Experience,  for  a  very  nice  way  to  find  ^ 

the  Meridian  of  anyplace,  and  to  fee  the  Tranjits  or  the  Celeltial  Bo- Mcridian> 
dies  over  it  either  Northward  or  Southward.  by  Mr.  Der- 

The  Inftrument  is  thus  made  of  Wood,  or  rather  Iron,  or  Brafs,  to  Ham,  *291. 
indure  the  Weather,  without  fwelling  or  contra&ing,  viz,.  Prepare  a?‘  ^79- 
fmall  flat  Iron  Bar,  as  in  Fig .  &.  C.  C  at  each  end  of  which  rivet  on 
two  upright  Sights,  to  turn  ftiffly,  at  the  Joynts,  I.  1.  Let  one  of  the 
Sights  c.d.  have  a  Perforation  big  enough  to  fee  the  Pole-Star  through  it,  Plate  4. 
the  other  Sight  a.  b.  a  very  fmall  Perforation,  to  fee  the  Sun  through. 

Tuft  behind  the  Jo)mts  fix  two  upright  Arms,  C.D.  and  C.  D,  but  to 
bend  off  fo  as  to  be  out  of  the  way  of  the  Sights,  when  you  look  through 
them.  Thefe  Arms  ought  'to  be  long  enough  for  the  Plumb-lines  to 
reach  the  Polar-Star,  on  one  fide-,  and  the  Sun  at  his 1  greateft  height,  011 
the 'other,  when  you  look  through  either  of  the  Sights.  The  Plumb- 
lines  therefore  are  Tangents  to  their  oppofite  Sights,  and  their  lengths 
may  be  found  by  a  Table  of  natural  Tangents,  and  making  the  diftance 
of  the  two  Sights  Radius.  Thus  in  the  Latitude  of  London,  it  the  In¬ 
ftrument  be  two  Feet  from  Sight  to  Sight,  the  Southern  Plumb- me 
hath  need  to  be  near  four  Feet,  and  the  Northern  Plumb-line  about  two 
Feet  ten  Inches.  jOn  the  tops  of  thefe  two  Arms  place  two  lmall  crols 
pieces  D.  E.  and  D.  E.  to  turn  with  a  Joynt  at  D .  which  crofs-pieces 
are  to  hold  the  Plumb-lines  E.  F.  and  E.  F.  and  to  turn  off  and  on,  fo 
as  to  bring  the  Plumb-lines  to  the  Sights  exactly.  Place  this  Inftrument 
on  a  Pedeftal  H '.  to  turn  round  on  it  ftiffly  at  the  Pin  G.  . 

Your  Inftrument  being  thus  prepared,  the  way  to  Set  ayid  UJe  it  is 
thus  1  Plant  it  in  a  convenient  place,  where  the  Polar  Star  may  be  feen 
by  Night  and  the  Sun  by  Day. '  When  that  Star  is  on  the  Meridian, 
is  the  time  to  fet  this  Inftrument,  which  is  thus  to  be  done  *  wx, 
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Through  the  Sight  with  the  larger  Hole  c.  d.  look  at  the  Pole-Star,  and 
turn  the  whole  Inftrument  about,  until  you  fee  the  oppofite  Plumb-line 
nicely  to  interfed  the  Pole-Sfar.  Or  when  you  have  brought  the  Plumb- 
line  near  the  Star,  you  may  more  eafily  bring  the  Plumb-line  to  inter- 
fedt,  by  moving  the  Sight  c.  d .  backward  or  forward,  at  the  Joynt  /, 
inftead  of  moving  the  whole  Inftrument.  And  that  you  may  more 
eafily  fee  the  Polp-Star  through  the  Sight,  let  the  Plumb-line  be  a  very 
fine  Cats-gut  firing  or  Horfe-hair,  &c .  And  if  it  be  white,  or  fome 
fuch  light  colour,  it  will  be  the  better  feen,  with  the  help  of  a  Candle 
fhining  on  it  by  Night  *  which  is  neceffary. 

The  Sight  c.  d .  and  oppofite  Plumb-line  being  thus  fet  in  a  diredt  line 
with  the  Polar-Star  on  the  Meridian,  it  is  manifeft,  that  the  Inftrument 
lyeth  exa&ly  in  the  Meridian,  fo  as  to  fee  any  Star  on  the  Meridian  to 
the  North.  And  that  you  may  fee  the  fame  Southerly-  the  next  Day, 
or  when  you  pleafe,  you  may  hang  up  the  Plumb-line  E.  F.  upon  the 
Southern  Arm  C.  D.  fo  as  that  the  Plumb-line  may  exadtly  interfedl  the 
Perforation  c.  d.  This  may  eafily  be  done  by  moving  the  top  Joynt, 
with  the  Plumb-line  on  its  crofspiece  backward  and  forward,  till  the 
Plumb-line  hangeth  to  your  Mind.  If  the  Sight  with  the  leffer  Perfo¬ 
ration  a.  b.  be  not  exa&ly  under  the  Northern  Plumb-line,  it  muft  be 
brought  to  be  fo  by  turning  the  Sight,  by  help  of  its  Joynt  at  I.  And 
then  all  the  Inftrument  is  fet  right,  fo  as  to  fee  the  Sun,  Moon  or  Stars 
come  on  the  Meridian  towards  the  South. 

But  to  fee  the  Sun  tranfit  the  Meridian,  it  is  neceftary  to  guard  the 
Eye,  with  a  coloured  Giafs,  or  a  Glafs  darkened  with  the  fmoak  of  a 
Lamp  or  Candle.  "Which  for  the  fake  of  thofe  who  do  not  know  the 
r  way  of  it,  it  may  be  neceftary  to  defcribe. 
f  th  s  lc0i  ^hufe  two  pieces  of  Glafs  cut  into  the  fame  fize  and  figure  ;  but  take 
e  wu  care  they  do  not  refradt  vitioufly.  Which  may  be  known  by  moving 
the  Glafs  before  the  Eye.  If  the  Objedts  you  look  on,  feem  to  dance 
about,  the  Glaffes  are  falfe.  and  refradt  ^  but  true  if  all  feems  fteady. 
Smoak  one  of  thefe  Glaffes  over  the  Flame  of  a  Lamp  or  Candle,  until 
it  beobfcured  enough,  to  take  off  the  Sun’s  Rays  fufficiently,  but  not  foas 
to  darken  it  too.  much.  This  may  be  feen  by  looking  upon  the  Sun  with, 
it,  or  upon  the  Candle.  One  of  the  Glaffes  being  thus  darkened,  lodge 
them  both  together,  and  fallen  them  in  a  little  Cafe  fit  for  the  Purpofe, 
with  the  fmoaked  fide  innermuft,  and  an  edging  of  Card  between,  to 
keep  the  Glaftes  afunder,  fo  as  that  the  Soot  may  not  be  rubb’d  off.  or 
difordered.  ~  -  :  '  f 

%  %  _  ’  \  i 

"Tis  go->d  to  have  two  Glaffes  thus^  prepared,  one  for  a  ftrong  Sun  j  the 
other  kfs  darkened,  for  the  Sun  behind  a  thin  Cloud,  or  Mill,  &c. 

With  one  of  thefe  Glaffes  held  behind,  or  before,  the  Sight  a.  h.  you 
may  plainly  fee  the  Sun  pafs. 

To  imitate  the  aforefaid  Inftrument  in  a  Journey,  or  whererever  you 
come.  Inftead  of  an  intire  Inftrument,  you  may  prepare  only  two 
Sights  with  Perforations  as  before.  Let  thefe  Sights  be  nailed  or 

r . ‘  ;  '  fcrewed 
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fcrewed  down,  upon  the  tops  of  two  Stakes  at  I.  7,  fo  as  to  turn  ftiffly 
upon  them.  The  Plumb-lines  (one  at  leaft)  may  be  hung  up  at  the  end 
of  an  Houfe  or  bn  the  Bough  of  a  Tree  (if  the  Wind  would  not  ihake 
it)  or  any  where  you  fee  fit.  And  the  Sights  muft  be  ftuck  up,  fo  as 
to  bring  the  Pole-Star  to  interfeft,  and  all  be  performed,  as  hath  been 
before  dire&ed. 

This,  although  in  a  manner  the  fame  with  the  Inftrument  before,  yet 
is  more  convenient  in  fome  refpe£ts,  chiefly  becaufe  the  Plumb-lines 
may  be  made  longer,  and  the  Sights  fet  farther  afunder,  than  in  the 
Inftrument  before  can  conveniently  be  done*  which  is  fome,  although 
no  great  advantage  for  feeing  the  Tranfits.  Alfo,  thefe  Sights  may  be 
made  fo  light,  as  to  be  eafily  carried  about  j  or  they  may  be  eafily  made, 
or  imitated  in  any  place' where-ever  you  come.  '  - 

To  know  when  the  Polar-Star  cometh  on  the  Meridian.  The  way  is 
this,  Subftraft  the  Right  Afcenfion  of  the  Sun  from  the  Right  Afcenfion 
of  the  Vole-Star ,  the  Remainder  giveth  the  Degrees,.  Minutes  and  Seconds 
when  the  Pole  Star  tranfits  the  Meridian  above  the  Pole.  Divide  thefe 
Degrees  by  15,  it  giveth  the  Hours,,  and  every  Degree  under  15  multi¬ 
plied  by  4,  giveth  the  Minutes-,  and  every  Minute  multiplied  by  4, 
giveth  the  Seconds,  of  Apparent  time  of  the  Pole  Stars  Southing.  I 
fcarce  need  to  fay  that  it  cometh  under  the  Pole  at  1 2  Hours  diftance, 
only  making  fome  fmall  allowance  for  the  Alteration  of  the  Sun’s  Right 
Afcenfion  in  that  12  Hours  time.  But  you  may  fhorten  your  Labour* 
by  ufing  Tables  of  the  Sun’s  R.  Afc.  in  T me,  mftead  of  his  R.  Afcen- 
lion  in  Degrees ,  See.  which  may  be  found  in  Sir  Jon .  Moor's  Math.  Com* 
pend,  and  in  divers  other  Books. 

If  the  Sun’s  R.  Afc.  exceedeth  the  Pole-Stars,  add  360  Degrees,  or 
24  Hours,  and  then  fubftradt.  The  R.  Afc.  of  the  Pole-Star  is  deter¬ 
min’d  by  Nlr.Flamfteed  to  be  oh  33'.  4”  of  Time,  Anno  169c,  the 
increafe  of  its  R.  Afc.  in  10  Years  i-  16".  of  .Time.  Therefore  in  1703, 
the  R.  Afc.  of  the  Pole-Star  was  ov  35'.  22".  of  Time.  Or  you  may  fee 
when  the  Pole-Star  cometh  to  the  Meridian,  by  hanging  up  a  Plumb- 
line,  and  obferving  when  the  Tbill-Horfe  in  Charles’s  Wain  ,  called 
Alioth ,  comes  near  the  Line,  together  with  the  Pole-Star,  on  one  fide 
the  Pole  *  or  the  bright  Star  of  the  third  Magnitude  in  Cajjiopeia* s  Thigh 

on  the  other,  fide.  .  c  ir- 

The  foregoing  Inftruments  may  be  fet  by  any  Star  $  but  the  Pole?- 
Star,  in  our  Northern  Hemifphere,  is  moft  convenient,  becaufe  it 
maketh  but  a  fmall  Circle  round  the  Pole,  and  therefore  moveth  flower, 
and  confequently  is  longer  in  tranfiting  the  Meridian.  And  therefore  a 
fmall  Error  in  Calculation,  or  a  little  Expence  of  Time  in  fetting  the 
Inftrument,  may  be  admitted,  as  little  deferving  regard. 

1  ft  You  may  fee  with  all  imaginable  Exa&nefs,  when  it  is  Noon  even  7 he  Ufa  of' 
to  1,  ’2,  or  at  moft  3  Seconds  of  Time.  For  you  may  fee  when  the  very^jg  ■*£*** 
Limb  of  the  Sun  toucheth  the  Meridian,  and  whilft  all  his  Disk  is  paf-  f 

fing  it.  So  that  by  much  it  exceedeth  all  Sun-Dials  :  fo  far  that  if  you 
9  once.*- 
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once  ufe  this  Tnftrument,  you  will  be  ready  to  lay  a  fide,  all  Sun-Dials  • 
the  bell  of  which  (unlefs  we  except  Mt.Molineux’s)  can  never  fhew  tvj 
Time  to  one  or  many  Seconds.  •  e 

But  befides  all  this,  another  vaft  Conveniency  is.  That  it  will  fit  moll 
Latitudes.  So  that  there  is  no  need  of  having  a  ftrid  regard  to  the  Ele- 
vation  of  the  Pole,  nor  any  danger  of  Error  in  making  and  Petting  as  is 
in  moft  other  Inftrumehts,  but  all  is  with  Eafe  and  Certainty  performed 
Therefore,  '•>  J  1  ’ 

2dly,  Into  whatfoever  place  you  come,  you  may  eafily  fee  the  Errors 

of  the  Sun-Dials  there,  and  which  gotruefl,  and  which  falfe. 

?dly,  As  the  Sun,  fo  alfo  the  fixt  Stars  may  be  feen  to  tranfit  the 

Meridian,  whereby  the  Hour  of  the  Night  may  as  exactly  be  known 

as  of  the  Day  by  the  Sun,  knowing  theR.  Afc.' of  the  Star  that  tranlits’ 
For  ( as  before  for  the  Pole-Star;  fubftrad  the  R.  Afc.  of  the  Sun  from 
the  R.  Afc.  of  the  Star,  the  Remainder  converted  into  Time  is  the 
Time  of  that  Star’s  Culmination  or  Southing.  And  if  1 2  Hours  be  added  or 
fubftraded  (making  due  Allowance  for  the  Alteration  of  the  Sun’s  R.Afc. 

in  that  time)  it  fheweth  the  exad  time  of  that  Star’s  coming  to  the  Meri¬ 
dian  Northward.  0 

4thly,  The  Hour  of  the  Day  and  Night  being  thus  toi,  2  or  2  Seconds 
dilcoverable  by  the  aforefaid  Inftruments,  I  doubt  not  but  that  they 
may  be  ufeful  in  finding  the  _  exad  Differences  of  Meridians,  either  by 
the  Eclipfes  of  Jupiter's  Satellits,  or  the  Occultations  of  the  Fixt-Stars  by 
the  Moon.  A 


Thefe  Meridian  Inftruments  may  be  of  Service  where-ever  long  Te- 
lefcopes  are  us’d,  for  feeing  the  Appulfes  of  the  Moon  to  the  Fixt -Stars 
or  the  Eclipfes  of  Jupiter’s  Satellits  $  which  is  only  on  Land  Unlefs 
(which  I  have  thought  feafible)  a  convenient  ftandin?  for  a  Man  and  a 
Telefcope  might  be  hung  penduloufly  in  a  Ship,  which  fefpecially  in 
a  calm  Sea)  may  be  as  little  fubjed  to  difturbance  as  the  Pendula  of 
Watches  are,  which  will  retain  their  Motion  at  Sea. 

5thly,  You  may  with  all  Exadnefs  continue  a  Meridian  Line  for  20 
Miles,  by  looking  through  either  Sight,  and  feeing  what  Objeds  are  in- 
terleded  by  the  Plumb-Lines. 

6thly,  Thefe  Inftruments  are  prepar’d  with  little  coft  or  trouble,  and 
eafily  carried  about  or  lmitable  in  any  place,  the  latter  eipecialLy 
which  may  be  made  pocketable,  or  foon  gotten.  r<  1  A  ; 


wf&Mfoi.  .1V:  Sit  BP  Orbis  Planets  Ellipticus,  AP  Axis  Tranfverfus,  CB  Se- 
nn,  occurring  miaxis  conjugatus,  S  Sol,  4L  Focus  alter  Ellipfeos.  Per  S  ducatur  S  M 
pfl  C  B  Parallela  :  &  erit  pundum  M  in  quo  Maxima  cum  velocitate 


jr*’fcrc^cit  vel  decrefcit  diftantiaja  Sole,&  S  M^AQ-r^s  o' 

.v  .  ' :  'i--  '  "r  ■/'£  1  i  ■  ■  x  '■ 

"  ‘  y.Si  V£ro  capiatur  S  L  nftedia .  proportionalis  inter  Semiaxes  A  Q  C  B, 
erit  pundum  L  in  quo  Maxima  fit;  ^quatip  Centri,  ut  vocant  *  five  ubi 

mot  us 


Phte  5. 
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motiis  angularis  fit  squafis  msdih  Mottfi  j;  Q_uod.fi  Eccentricitas  non' ma¬ 
jor  fit- quam.  in  plerifque  P.lan&tii,c£X=j-  BM  quamproxime  Eft  vero 
■St^^AC*^AOSC*:  art  toliho  at 

Si  qu*ratur  punttum  N,  in  quo  fit  Maxima  mutatio  Velocitatis  motus 
realis  in  Curva,  Problenia  Solidum  eft.  Eft  enim  2  NS=  4  A  C— 2 
A  ^  ad  5  N^-AC  ut  A  C'—C  S 1  —C  B‘  ad  ;  adeoque  fi  ponatur 

AC^a,  C  B=c  &  Ngd±y,  habebitur  squatio  yii—iayy-\~ycy — ^acc~Q. 
Oua  refoluta  erit  y  fiv-e  N ^  difrantia  pundti  quaffiti  iVab  altero  Ellip- 
feos-  foco.  In  OrbibuS  autem  parum  Eccentricis,  qu'ales  funt  Planeta¬ 
rium,  fi  fiat  CD  —  S  &  junffa;  AD  squalis  ponatur  A  K,  erit  reli- 
qua  pars  Axis  K  P-3  i\T  S  diftanti*  pundti  N  a  Sole  quamproxime.  Si 
vero  Orbis  fuerit  Parabolica,  erit  SN  ad  S  Put  $  ad  4,  angulufque  NSP 
erit  55°.  8'  fere,  cujus  Sinus  eft  4  Radii. 

At  Pundtum  0,  in  quo  motus  apparens  five  angularis  acceleratio 
Planets  defcendentis,  vel  retardatio  afcendentis  Maxima  fit,  hoc  modo 
obtinebitur.  In  A  C  capiatur  CO~i  A  C,  ac  fiat  angulus  CS  F  po  gr. 
dudtsque  S  F  squall's  ponatur  C  is,  ipfique  G  E  fit  GH  squalis.  Dico, 
fi  diftantia  SO  fiat  squalis  ipfi  PH,  quod  in  pundtoOproveniet  Maxima 
mutatio  motus  arigularis  Planets  in  Orbe  Elliptico  A  BOP  gyrantis  •,  eo 
fcilicet  in  Orbis  loco  fecund*  differentia1  squationum  centri  Planet*  re- 
perientur  Maxima.  Eft  autem  S  0—  % AC — y , ~Jt  O S  .  Quod  fi 
Orbis  Parabolica  fuerit,  ut  in  Cometis,  fiet  S  0  ad  S  P  ut  8  ad  7,  an- 
gulufque  0  S  P  fiet  41°;  24'f,  five  cujus  Sinus  fit  ad  Radium  ut 
ad  1.  .  '  ' 


23* 
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Deiiique  Minima  cum  Velocitate  tnutatur  dire&io  Tangentis  Orbits  in 
pun&o  R ,  fi  fiat  S  R  ^qiialis  du&bus  tertiis  Axis  majoris  A  B.  Quod  fi 
Eccentricitas  SC  minor  fuerit  quam  7  P  C,  Minimum  hoc  noiv  locum 
habet^  fed  decfelcit  femper  h£c  Velocitas  quacum  revolvitur  Tangens, 
ufque  in  ipfum  Aphelion  *,  quemadmodum  fe  res  habet  in  omnium  Pla- 
netarum  motibus.  Keque  etiam  in  orbe  Parabolico  obtinet,  ob  Axem 
ejtts  in' infinitum  protenfum  *  v  far*  ■ 

Chap.  J.  p.  1  »•  - 

V.  Ut  mutabilem  apparenti^mftelhe  ^  in  colloCygni  deprehenderem,  A  new  Star  in 
occafionem  dedit  ftella  capitiCygni  vicina,  quam  Hevelius ,  Aftronomus 
folertilfimus,  Anno  1670  &  71.  obfervavit.  Cum  enim  fpem  concipe- 
rem  fore  ut  eadem  ftella  nunc  iterum  fepius  effet  apparitura,  non  fecus  p.  226 .  5 
ac  ftella  in  collo  Ceti,  quam  Hevelio  ppft  primam  difparitionem  mox 
iterum  apparuiffe  conftabat/ quserebam  earn  i°  Sc  6  t0(n°  Sc  1 6°)  Julii 
1686.  lio&ibus  ferenis/ non  autem  reperiebam  •,  fed  £otius  animadver- 
tebam  ftellam  illam  5  32  magnitudinis  in  collo  Cygui,  a  Bayero  graca  li- 
tera  x  lignatam,  defiderari.  Die  vero  9  (1 9.)  O6tobris  deprehendi  earn 
nudis  oculis  diftinfte  omnino.  Et  quia  facile  adducebar  ut  exiftimarem 
eandem  nudis  noftris  oculis  iterum  difparituram,  delineavi  aliquot  ipfam 
circumftantes  ftellulas,  ope  bipedalis  magnseque  capacitatis  Tubi,  ut  ex 
harum  cum  ilia  comparatione  magnitudinem  ejus,  cum  decrefceret,  ex- 
penderem,  uti  Fig.  A%  exhibetur.  piate  3,  ,  .  j 

Deprehen- 
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->  Deprehenfum  eft  quoque,  ftellam  iftam  paulatim  decrevi/Te,  donee 
eamTubo  8  pedum  nonpotuerim  amplius  affequi,  cum  tamen  aliamillam, 
in  collo  Ceti,  quando  nudo  oculo  non  amplius  patef,  per  tubum  4  pedum 
Temper  dignofeere  poilim. 

Ab  illo  tempore  qimebam  ftellam  iftam  variis  no&ibus  fruftra,  tan¬ 
dem  vero  tamen  earn  reperi  6to  (1 6°)  Aug.  1687.,  iterum  ope  o&opeda- 
lis  Tubi,  at  vero  exiguam  .valde.  Iftde  de  die  in  diem  creviffe  de- 
prehendebatur,  Sc  factum'  eft  ut  die  23  O&ob.',  (  Novemb. )  iterum 
prima  vice,  nudo  oculo,  TeTey confpiciendam  praeberet,  valde  licet  ad* 
hue  dum  exiguam.  Die  2ij  (  12°  )  Nov;  optime  erat  confpicua,  etiam 
poft  26tjm  Nov.  (  6.  Dec.  )  ut  hoc  ultimo  die  jam  iterum  in  ftatu  de- 
crefcendi  exifteret.  Poftmodum  non  nifi  per  Tubos  dignofei  potuit, 
tandemque  adeo  exigua  evafit,  ut  iterum  Tubo  8  pedum  earn  deprehen* 
dere  non  potuerim.  Atque  ita  animadverTum  eft  hac  vice,  ab  una  dif- 
paritione  ufque  ad  alteram,  annum  unum,  menfem  uiium,  unamque  heh- 
domadam  circiter  effluxifte.  Sequentes  quoque  obfervationes  docuerunt 
hancce  ftellam  tempus  Tatis  conftans  in  ftia  apparitione  Tervare,  non 
tamen  quavis  vice  ad  aequalem  magnitudinem  pervenire.  Imo  aliquando 
accidit,  ut  nudo  oculo  plane  invifibilis  maneat,  dum  per  Tubum  eft 
conTpicua,  Sc  maximam  fuanv  magnitudinem  aftecuia  eft*  prout  Anno 
1688  in  fine,  Sc  1689  in  principio  anni  accidit.  E  contrario,  fequente 
Anno  1690,  ftella  haec  eo  melius  videri  poterat,  Sc  quidem  notabiliter 
major  quam  Tua  vicina,  quam  Bayerus  juxta  x  collocavit  extra  collum 
Cygni,  nullaque  litera  notavit,  quam  ego  folius  memorise  juvanda* 
gratia,  Hebraica  litera  J  notavi.  Et  poftquam  hujus  ftellse  apparen- 
tiam&  difparentiam  foepius  obfervavi,  comperi  earn  valde  efle  regula- 
h  rem>  rsvolutionemque  404-^  <-lieruin  fervare.  ...  ■ 

Dr.  Ed.  Hal*  Cum  Miicellanea  Berolmenha  Jerms  ad  nos  perlata  Jwty  non  ante  annum 
ihp.121*.  ultimo  elapfum  banc  Stellam  novam  fecundam  D .  Kirchii  monitum  confpexi- 
nius •,  idque  juxta  Idus  fulii ,  ft.vet.  cum  multo  clarior  quam  vicina  iyac  fere 
aqualis  media  in  collo  Cygni  Bayero  *t)  apparuit  :  fed  pojl  menfem  nudis 
oculis  inconfpicua  fatta,  tandem  etiam  Telejcopio  evanuit . 

A  Hifiory  of  VI.  The  firft  new  Star  in  the  Chain  of  Cafjiopeia ,  was  not  feen  by  Cor- 
ne*  b  nelius  Gemma  on  the  Eighth  of  November  1572,  who  fays,  he  that  Night 
n  considered  that  part  of  Heaven  in  a  very  Terene  Sky,  and  faw  it  not : 

y  but  that  the  next  Night,  November  9g . -it  appeared  with  a  Splendour 
furpaffing  all  .tjie  fixt  Stars,  and  fcarce  lefs  bright  than  Venus.  This 
was  not  feen  by  Tycho  Brahe  before  the  nth  of  the  Tame  Month,  but 
from  thence  he  allures  us  that  it  gradually  decreafed  and  died  a  way,  To 
as  in  March  1774,  after  fixteen  Months,  to  be  no  longer  vifible^  and  at 
this  Day  no  Signs  of  it  remain.  The  Place  thereof  in  the  Sphere  of 
Fi-xt  Stars,  by  the  accurate  Obfervations  of  the  Tame  Tycho ,  was  os  9Q. 
17'.  a  *  ir  is,  with  73°.  45V  North  Latitude.  v  " 

Such  another  Star  was  Teen  and  obferved  by  the  Scholars  of  Kepler ,  to 
begin  to  appear  on  Sept.  30°.  JL  vet .  anno  1604,  which  was  not  to  be 
Teen  the  Day  before  ;  but  it  broke  out  at  once  with  a  Luftre  furpalfing 

that 
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that  of  Jupiter  •,  and  like  the  former  it  died  away  gradually,  and  in 
much  about  the  fame  time  difappeared  totally,  there  remaning  no  Foot- 
fteps  thereof  in  January  i6oh  This  was  near  the  Ecliptick,  following 
the  Right  Leg  of  Serpent aYius  5  and  by  the  Obfervations  of  Kepler  and 
others,  was  in  7s  2oQ  co'ai®»* .  V,  with  North  Latitude  1°  56'. 
Thefe  two  leem  to  be  of  a  diftindt  Species  from  the  reft,  and  nothing  like 
them  has  appear’d  fince. 

But  between  them,  viz.  in  the  Year  1596,  we  have  the  firft  Account 
of  the  wonderful  Star  in  Collo  Ceti ,  feen  by  David  Fabricitts  on  the  third 
of  Auguft ,  ft.  vet.  as  bright  as  a  Star  of  the  third  Magnitude,  which  has 
been  lince  found  to  appear  and  difappear  periodically  :  its  Period  being 
precifely  enough  7  Revolutions  in  Six  Years,  though  it  return  not  al¬ 
ways  with  the  fame  Luftre.  Nor  is  it  ever  totally  extinguifh’d,  but 
may  at  all  times  be  feen  with  a  Six-Foot-Tube.  This  was  lingular  in 
its  Kind,  till  that  in  Collo  Cygni  was  difcovered.  It  precedes  the  firft 
Star  of  Aries  i°.  40'.  with  150.  57'  South  Latitude. 

Another  New  Star  was  firft  obferved  by  Will.  JanJonius  in  the  Year 
1600,  in  Vettore  or  rather  in  eduttione  Colli  Cygni ,  which  exceeded  not 
the  third  Magnitude.  This  having  continued  fome  Years,  became  at 
length  fo  fmall,  as  to  be  thought  by  fome  to  difappear  entirely  ;  but  in 
the  Years  1657,  5$  and  $9,  it  again  arofe  to  the  third  Magnitude,  tho* 
fcon  after  it  decay'd  by  Degrees  to  the  fifth  or  fixth  Magnitude,  and  at 
this  Day  is  to  be  feen  as  fuch  in  9  •  i8Q.  38'.  Y,  with  55^.  29'. 

North  Latitude. 

A  fifth  New  Star  was  firft  feen  by  Hevelius  in  the  Year  1670," 
on  July  1?.  ft.  vet.  as  a  Star  of  the  third  Magnitude,  but  by  the  Begin¬ 
ning  of  O&ober  was  fcarce  to  be  perceived  by  the  naked  Eye.  In  April 
following  it  was  again  as  bright  as  before,  or  rather  greater  than  of  the 
third  Magnitude,  yet  wholly  difappeared  about  the  middle  of  Auguft . 
The  next  Year,  in  March  1672.  it  was  feen  again,  but  not  exceeding 
the  fixth  Magnitude  :  fince  when  it  has  been  no  further  vifible,  though 
we  have  frequently  fought  for  its  Return  y  its  place  is  9’-3°.  i 7'.  a  ima 
>fc.  Y.  and  has  Lat.  North.  47°  28'. 

The  Sixth  and  laft  is  that  we  above  deferibed  from  the  Affa  Berolinen- 
fa ,  of  the  Year  1710.  difcovered  by  Mr.  G.  Kirch  in  the  Year  1686, 
and  its  Period  determined  to  be  of  4047  Days :  and  though  it  rarely  ex¬ 
ceed  the  fifth  Magnitude,  yet  is  it  very  regular  in  its  Returns,  as  we 
found  in  the  Year  1714.  Since  then  we  have  watched,  as  the  Abfence 
of  the  Moon  and  the  Clearnefs  of  Weather  would  permit,  to  catch  the 
firft  beginning  of  its  Appearance  in  a  Six-Foot-Tube,  that  bearing  a  very 
great  Aperture  difeovers  moft  minute  Stars.  And  on  June  15.  laft, 
it  was  firft  perceived  like  one  of  the  very  leaft  Telefcopical  Stars :  but 
in  the  reft  of  that  Month  and  July  it  gradually  encreafed,  fo  as  to  be¬ 
come  in  Auguft  vifible  to  the  naked  Eye  ^  and  fo  it  continued  all  the 
Month  of  September .  After  that  it  again  died  away  by  degrees,  and  011 
the  8th  of  December  at  Night  was  fcarce  difcernible  by  the  Tube,  and 
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as  near  as  could  be  gueffed,  equal  to  what  it  was  at  its  fir fb  Appearance 
on  June  25th :  fi  that  this  Year  it  has  been  feen  in  all  near  Six  Months 
which  is  but  little  lefs  than  half  its  Period;  And  the  middle,  and  confe- 
quently  the  greateft  Brightnefs,  falls  about  the  10th  of  September. 


ofNebula  .  VII.  Not  lefs  wonderful  are  certain  luminous  Spots  or  Patches,  which 
or  lucid  Spoti  difcover  themfelves  only  by  the  Telefcope,  and  appear  to  the  naked 
Eye. like  finall  fixt  Stars ;  but  in  reality  are  nothing  elfe  but  the  Light 
*.  347.  p.393.  comi.ng  from  an  extraordinary  great  Space  in  the  Ether-,  through  which 
a  lucid  Medium  is  diffufed,  that  fliines  with  its  own  proper  Luftre,  This 
feems  fully  to  reconcile  that  Difficulty  which  fome  have  moved  again!! 
t'ne  Defcriptibn  Mofes  gives  of  the  Creation,  alledging  that  Light  could 
not  be  created  without  the  Sun.  But  in  the  following  Inftances  the 
contrary  is  manifeft  ;  for  fome  of  thefe  bright  Spots  difcover  no  fign  of 
a  Star  in  the  middle  of  them  ;  and  the  irregular  Form  of  thofethat  have 
Ihews  them  not  to  proceed  from  the  Illumination  of  a  Central  Body! 
i  nefe  are,  as  the  aforefaid  New  Stars,  fix  in' Number,  all  which  we  will 
defcnbe  in  the  order  of  Time,  as  they  were  difcovered ;  givinCT‘their 
Places- 111  the  Sphere  of-  Fixt  Stars,  to  enable  the  Curious,  who  are  fur- 
nil  bed  with  good  Telefcopes,  to  take  the  Satisfaction  of  contemplating 


The  fir  ft  and  moft  confiderable  is  that  in  the  middle  of  Orion’s  Sword 
marked  with  8  by  Bayer  in  his  Uranometria,  as  a  fingle  Star  of  the  third 
Magnitude,  and  is  To  accounted  by  Ptolemy ,  Tycho  Brahe  and  Hevelius  - 
but  is  111  realfty  two  very  contiguous  Stars  environed  with  a  very  large 
traalparent  bright  Spot,  through  which  they  appear  with  feveral  others, 
Thefe  are  carioufly  defcribed  by  Hugenius  in  his  Syftema  Saturninum  p.  8. 
who  there  calls  this  Bnghtnefs,  Portent  urn  cut  certe  fimile  aliud  nufquam 
apiid.  reliquas  _  ixas  pot  nit  animadvertere  *  affirming  that  he  found  it  by 
ciumce  in  the  Year  165:6.  The  middle  of  this  is  at  prefent  in  n  190.  co 

About  the  Year  1 661,-  another  of  this  fort  was  difcovered  (if  I  mi- 
;*\e  BiilhaldttSj  m  t  ingula  Andromeda .  This  is  neither  in 

11  °I  Bayer ^  having  been  omitted,  as  are  many  others,  becaufe  of  its- 
mo  lie  s.  But  it  is  inserted  in  the  Catalogue  of  Hevelius  who  has  im- 
pioperly  call  d  it  A  ebulofa  infteadof  Nebula  ^  it  has  no  fign  of  a  Star  in 
it,  but  appears  like  a  pale  Cloud,  and  feems  to  emit  a  radiant  Beam  into 
the  North:  Eaft,  as  that  m  Orion  does  into  the  South  Eaft.  It  precedes 
in  Right  Afcenfion  the  Northern  in  the  Girdle,  or  v  Bayero ,  about  a 

degree  and  three  Quarters,  and  has  Longitude  at  this  time  Y.  24b  00'. 
with  Lat.  North  33'f.  * 

+.  The  thi£d  £s  ncar  the  EclSptick  between  the  Head  and  Bow  of  SaHt- 
r  ^  ar  from  the  Point  of  the  W  inter  Solftice.  r  This  it  feems  was 
\n  tne  Ye1ar1  l66^‘  by  a  German  Gentleman  JM.  J.  Abraham  Ihle 
'vn  *  attended  the  Motion  of  Saturn  then  near  his  Aphelion,  This 

is 
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is  fmall  but.  very  luminous,  and  emits  a  Ray  like  the  formed  Its 
Place  at  this  time  is  V?  4°f  with  about  half  a  .Degree  South  Lat. 

A  fourth  was  found  by  Dr .Edm.  Halley  in  the  Year  1677,  when  he 
was  making  the  Catalogue  of  the  Southern  Stars.  It  is  in  the  Centaur , 
that  which  Ptolemy  calls  0  Zfo  7 7*  vwt*  twocrsw,  which  he  names  in  dorfo 
Equhio  Nebula,  and  is  Bayers  a  h  it  is  in  appearance  between  the  fourth 
and  fifth  Magnitude,  and  emits  but  a  fmall  Light  for  its  Breadth,  and 
is  without  a  radiant  Beam  •,  this  never  rifes  in  England,  but  at  this 
time  its  Place  is  m  7U  with  35-7  South  Lat. 

A  fifth  was  difcovered  by  Mr.  G.  Kirch  in  the  Year  1681,  preceding 
the  Right  Foot  of  Antinons  :  It  is  of  its  felf  but  a  fmall  obfcure  Spot, 
but  has  a  Star  that  fhines  through  it,  which  makes  it  the  more  luminous. 

The  Longitude  of  this  is  at  prefent  Yf.  9°.  circiter ,  with  17’-.  North 
Latitude.  ,■  V . 

The  fixth  and  laft  was  accidentally  hit  upon  by  Dr.  Edm .  Halley  in 
the  Conftellation  of  Hercules ,  in  the  Year  1714.  It  is  nearly  in  a  right 
Line  with  £  and  n  of  Bayer ,  fomewhat  nearer  to  £  thann:  and  by  com¬ 
paring  its  Situation  among  the  Stars,  its  Place  is  fufficiently  near  in  m 
26  t.  with  77%  00.  North.  Lat.  This  is  but  a  little  Patch,  but  it  fhews 
it  felf  to  the  naked  Eye,  when  the  Sky  is  ferene  and  the  Moon  abfent. 

There  are  undoubtedly  more  of  thefe  which  have  not  yet  come  to  our 
Knowledge,  and  fome  perhaps  bigger,  but  though  all  thefe  Spots  are  in 
Appearance  but  little,  and  moft:  of  them  but  of  few  Minutes  in  Dia¬ 
meter  •  yet  fince  they  are  among  the  Fixt  Stars,  that  is,  fince  they 
have  no  annual  Parallax,  they  cannot  fail  to  occupy  Spaces  immenfely 
great,  and  perhaps  not  lefs  than  our  whole  Solar  Syftem.  In  all  thefe  fo 
vaft  Spaces  it  fhould  feem  that  there  is  a  perpetual  uninterrupted  Day, 
which  may  furnifh  Matter  of  Speculation,  as  well  to  the  curious  Natu- 
ralift  as  to  the  Aftrononier. 

VIII.  Having  of  late  had  occaflon  to  examine  the  quantity  of  the  Pre-°/ty  Change 
ceffion  of  the  Equinoctial  Points,  I  took  the  pains  to  compare  the 
clinations  of  the  fixt  Stars  delivered  by  Ptolomy,  in  the  3d  Chapter  of ptxt  stars,  by 
the  7th  Book  of  his  Almag .  as  obferved  by  Timocbaris  and  AriJlylhisDr.li alley, 
near  300  Years  before  Chrijl ,  and  by  Hipparchus  about  170  Years  after **  35P  73 
them,  that  is  about  130  before  Chrijl,  with  what  we  now  find:  and  by 
the  refult  of  very  many  Calculations,  I  concluded  that  the  fixt  Stars  in 
1800  Years  were  advanced  fomewhat  more  than  25  degrees  in  Longi¬ 
tude,  or  that  the  Preceifion  is  fomewhat  more  than  70"  per  Ann.  .But 
that  with  fo  much  uncertainty,  by  reafon  of  the  imperfect  Obfervations 
of  the  Ancients,  that  I  have  chofen  in  my  Tables  to  adhere  to  the  even 
proportion  of  five  Minutes  in  fix  Years,  which  from  other  Principles  we 
are  allured  is  very  near  the  Truth.  But  while  I  was  upon  this  Enquiry, 

I  was  furprized  to  find  the  Latitudes  of  three  of  the  principal  Stars  in 
Heaven  directly  to  contradict  the  fuppofed  greater  Obliquity  of  the 
Ecliptick,  which  feems  confirmed  by  the  Latitudes  of  moft  of  the  reft  ; 
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they  being  fet  down  in  the  old  Catalogue,  as  if  the  Plain  of  the  Earth’s 
Orb  had  chang’d  its  Situation,  among  the  fixt  Stars,  about  20'  fince  the 
time  of  Hipparchus.  Particularly  all  the  Stars  in  Gemini  are  put  down, 
thofe  to  the  Northward  of  the  Ecliptick,  with  fo  much  lefs  Latitude 
than  we  find,  and  thofe  to  the  Southward  with  fo  much  more  Southerly 
Latitude.  Yet  the  three  Stars  Palilicium  or  the  Bulls  Eye,  Sirius  and 
Artfurus  do  contradict  this  Rule  direCtly  :  for  by  it,  Palilicium  being  in 
the  Days  of  Hipparchus  in  about  I  o  gr.  of  Taurus  ought  to  be  about  15 
Min.  more  Southerly  than  at  prefent,  and  Sirius  being  then  in  about  j? 
of  Gemini  ought  to  be  20  Min.  move  Southerly  than  now  *,  }ret  e  contra 
Ptolomy  places  the  firft  20  Min.  and  the  other  22  more  Northerly  in 
Latitude  than  we  now  find  them.  Nor  are  thefe  Errors  of  Tranfcription, 
but  are  proved  to  be  right  by  the  Declinations  of  them  fet  down  by  Pto¬ 
lomy,  as  obferved  by  Ti  mo  char  is,  Hipparchus  and  himfelf,  which  fiiew 
that  thofe  Latitudes  are  the  fame  as  thofe  Authors  intended.  As  to 
Arftitrus ,  he  is  too  near  the  Equinoctial  Colure,  to  argue  from  him  con¬ 
cerning  the  change  of  the  Obliquity  of  the  Ecliptick}  but  Ptolomy  gives 
him  33'  more  North  Latitude  than  he  now  has*  and  that  greater  Lati¬ 
tude  is  likewife  confirmed  by  the  Declinations  delivered  by  the  afore- 
faid  Obfervers.  So  then  all  thefe  three  Stars  are  found  to  be  above  half 
a  degree  more  Southerly  at  this  time  than  the  Antients  reckoned  them. 
When  on  the  contrary  at  the  fame  time  the  bright  Shoulder  of  Orion  has 
in  Ptolomy  almoft  a  degree  more  Southerly  Latitude  than  at  prefent.  What 
fhall  we  fay  then  >  It  is  fcarce  credible  that  the  Antients  could  be  de¬ 
ceived  in  fo  plain  a  matter,  three  Obfervers  confirming  each  other. 
Again  thefe  Stars  being  the  moil  confpicuous  in  Heaven,  are  in  all  pro¬ 
bability  the  neareft  to  the  Earth,  and  if  they  have  any  particular  Mo¬ 
tion  of  their  own,  it  is  raoft  likely  to  be  perceived  in  them,  which  in 
fo  long  a  time  as  1800  Years  may  fhew  it  felf  by  the  Alteration  of 
their  places,  though  it  be  utterly  imperceptible  in  the  fpace  of  a  fingle 
Century  of  Years.  Yet  as  to  Sirius  it  may  be  obferved  that  Tycho  Brahe 
makes  him  2  Min.  more  Northerly  than  we  now  find  him,  whereas  he 
ought  to  be  above  as  much  more  Southerly  from  his  Ecliptick,  .(whofe 
Obliquity  he  makes  27  greater  th3n  we  efteem  it  at  prefent)  differing 
In  the  whole  47  Min.  One  half  of  this  difference  may  perhaps  be  ex- 
cufed,  if  RefraClion  were  not  allowed  in  this  Cafe  by  Tycho }  yet  two 
Minutes,  in  fuch  a  Star  as  Sirius ,  is  fomewhat  too  much  for  him  tp 
be  miftaken. 

But  a  more  evident  proof  of  this  Change  is  drawn  from  the  Obfer- 
vation  of  the  Application  of  the  Moon  to  Palilicium  at  Athens  Anna. 
ChriJIi  509  Mart.  nQ.  when  in  the  beginning  of  the  Night  the  Moon 
*  BulliaW.  was  feen  to  follow  that  Star  very  near,  and  feem’d  to  have  Eclipfed  it.* 
f[ffl  tlaua'  Nc>w  from  the  undoubted  Principles  of  Aftronomy,  it  was  impoffible  for 
y“4  this  to  be  true  at  Athens ,  or  near  it,  unlefs  the  Latitude  of  Palilicium 
were  muchlefs  than  we  at  this  time  find  it* 


This 
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Chap.  HI.  Of  the  Orbit  of  Caffini. 

This  Argument  Teems  not  unworthy  of  the  Royal  Society's  Confidera* 
tion,  to  whom  I  humbly  offer  the  plain  Fad  as  I  find  it,  and  would  be 
glad  to  have  their  Opinion.* 

But  whether  it  were  really  true,  that  the  Obliquity  of  the  Ecliptick*i/.pappi  Coil. 
was,  in  the  time  of  Hipparchus  and  Ptolomy ,  really  22  Min.  greater  than^*  VI.  prep 
now, may  well  bequeftionkl  *  fince  *  Pappus  Alexandrians,  who  lived  but**' 
about  200  Years  after  Ptolomy ,  makes  it  the  very  fame  that  we  do. 

IX.  Satis  notum  eft  Orbits  Caffini  an  a  hanc  effe  naturam.  Si  a  datiso/*?^  o-,ut  of 
duobus  pundis  F  8c  G  ad  quodvis  curva?  pundum  H  ducantur  reds  F  fl,  Caffini,  h  Dr* 
GHh  redangulum  Tub  FH ,  G  H  aequale  eft  dato  fpatio.  Reda  FG^r~%0{ Y>7U 
hinc  inde  produda  donee  curva?  occurrat,  oftendit  Vertices  A  8c  B  3  8c  pffg  ^  1 70  4# 
AB  eft  Axis  principalis  3  mediumque  inter  vertices pundum  C  eft  figure  Fg.  38* . 
Centrum  3  8c  D  E,  per  C  ad  A  B  normalis.  Axis  minor  3  pundaque  F  8c 
G  Foci. 

In  hac  figurafi  axis  minor  excedat  diftantiam  focorum,  Curva  figuram 
terminans  eft  ubique  verfus  centrum  cava,  qualis  vulgo  habetur.  Si, 
manente  axe  principali,  diftantia  focorum  minuatur,  augebitur  axis 
minor,  qui  tamen  minor  manet  axe  Ellipfis  eodem  axe  principali,  iif- 
demque  focis  deferiptae  3  donee  tandem,  coeuntibus  focis,  ille  evadat 
squalls  axi  majori,  8c  figura  abeat  in  Circulum.  Si  vero,  e  contra,  di~ 
ftantia  focorum  augeatur  3  minuetur  axis  minor,  fietque  squalis  dida? 
diftantia?  cum  hsc  eft  ad  axem  principalem  ficut  unitas  ad  medium 
proportionalem  inter  unitatem  Sc  ternarium. 

Si  ulterius  augeatur  diftantia  focorum,  minuetur  adhuc  axis  minor,  3 9* 
Curva  non  erit  amplius  ad  hujus  extrema  verfus  centrum  cava,  fed  con- 
v,"xa,  ut  in  Fig.  39.  donee  auda  eoufque  diftantia  focorum,  ut  hasc 
fit  ad  axem  majorem  ficut  latus  quadrati  ad  ejnfdem  diametrum,  axis^ 
minor  fiat  nullus,  8c  curva  pert ingat  ad  centrum  hinc  inde. 

Si  diftantia  focorum  fuerit  major  quam  pro  dida  ratione,  axis  minor  Fig.  40. 
fit  impoffibilis,  8c  figura  in  duas  conjugatas  abit,  ut  111  Fig.  40.  qua? 
auda  focorum  diftantia  minuentur,  donee  tandem  figura  in  bma  puncta 

conjugata  abeat.  _  .  r 

Crefcente  porro  diftantia  focorum,  rurfus  emergunt  bins  figura?  cowju- 
gats,  qus  fimiliter  crefcunt  atque  prius  decreverant  a  prionbus  diverts 
in  focorum  verticumque  ordine,  augenturque  donee  infinite  evadant. 

Pofteaque  Syftema  hoc  iifdem  gradibus  ad  circulum  rurfus  accedet  qm- 

x^h  i s^ vel Cp r i mo  intuitu  fatis  patet  Figuram  hanc  ad  conftituendam 
Planets  Orbitam  minime  idoneam  effe.  Ut  enim  taceam  caius  ubi  111 

duas  conjugatas  abit,  Orbitaeque  naturam  depomt,  dlim'ru^ub^lCil'e 
tanta  fit  ejus  excentricitas,  quantam  Comets  (fi  circa  Solem  Planeta- 
rum  inftar  verfantur,  quod  verifimillimum  eft)  ad  curfum  fuum  defen- 
bendum  poftulant  ;  ut  hos  inquam  cafus  prsteream  :  font  eUam  m  11s, 
cafibus  ubi  in  fe  redit  orbitamque  periicit,  queedana  ejus  excent.i 
tes  ita  amp  Is,  ut  curva  prope  D  Sc  E(Fi&  39*) 

evadat  3  adeogue  vi  a  Sole  centrifuga  Planets  opus  effet,  ut  hanc  Orbit* 
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fuse  partem  pereurreret,  dum  interim  in  locis  propioribus  8c  remotioribus 
B  8c  A  vis  ad  Solem  centripeta  requiritur.  Id  eft  corpora  circumfolaria 
ea  lege  moveri  pofle  concedendum  efiet,  ut  in  paribus  a  Sole  intervallis 
hie  vis  centripeta,  illic  centrifuga  obtineret,  quod  quam  fit  a  naturae  le- 
gibus  alienum  facile  omnes  perfpicient.  Et  licet  nulliusePlanetis  tanta 
fit  excentricitas  *,  cum  tamen  G'eometris  notiim  fit,  figure,  cujus  fpecies 
omnes  ultra  certum  terminum  muneri  cuxvis  natur.e  obeundo  inepta? 
fuerint,  ejus  fpecies  reliquas  citra  didtum  terminum.  quail  eidem  muneri 
idoneas,  admitti  non  polie  :  Neceffe  eft  Curvam  have  Cajfinianam  ex  Afro - 
Ttomia  rejicere,  non  folum  ob  rationes  Prop.  VIII.  Lib.  LI.  Elem.  Aflr 
adduclas,  nempe  quod  neque  objervatis  ccelefiibus  congrnat  propter  viinorh 
axis  brevitatem ,  neque  rationes  Phyjica  refpon  deant,  cum  ad  ill  am  deferi - 
bendam  opus  ejfet  vi  centripeta  ad  Solem  abhorrente  ah  ilia  per  rerum  natn - 
ram  ujnrpata ,  fed  etiam  propter  abfolutam  impoflibilitat  m.  Impolhbile 
namque  eft  hujus  figure  fpeciem  qnameunque  pcife  a  Planeta  percurri 
ita  ut  rniguli  ad  focum  a  Sole  diverfum  proportionates  fint  temporibus  * 
lie  enim  area  per  radium  vedtorem  deferipta  non  eftet  tempori  proporti- 
onalis.  Non  enim  audio  angulo  ad  focum  unum  sequalibus  incrementis 
arese  ad  alterum  incrementa  fimulfadla  etiam  sequalia  funt,  uti  perperam 
nuper  fentiebam. 

In  duobus  ultimis  fchematibus  maxima  figure  latitudo  invenitnr  ft 
centro  C  per  focos  deferibatur  circulus  3  f  cabit  namque  hie  Curvam  in 
pundtis^  L,  L  quaditis.  Eftque  maxima  ordinata  K  L  tertia  proportiona¬ 
ls  redtis  G  F  8c  F  D  in  horum  primo,  vel  quarta  proportionalis  ipfts 
G  A,  8c  A  F  in  utroque. 

Superftite  D  E,  ordinata  ex  foco  F  P  aequalis  eft  femi-axi  minoriCD 
quando  axis  minor  eft  ad  diftantiam  focorum  ut  latus  quadra ti  ad  diame- 
trum.  Si  diftantia  focorum  fuerit  major  quam  pro  hac  ratione  FP  ex- 
cedet  C  D. 

K«ier‘/G-  X'  9b  *^uabilem  Arearnm  deferiptionem  ( a  Kepler o  demonftratamj 
blew,  by  Dr,  ft110  Planetarum  loca  in  propriis  Orbitis  ad  datum  tempus  determinentur 
John  Keill,  neceffe  eft  ut  folvatur  Problema  quod  fequitur. 

k.  33  ^.  p.  1.  Invenire.Poftionem  retta^  qua  per  data  Ellipfeos  focum  alter utrum  tran- 

fens,  abfeindat  Aream  motu  fito  deferiptam,  qua  ft  ad  Aream  totius  El- 
lip  fe  os  in  ratione  data. 

41.  Sit.  nempe  Ellipfis  APB ,  cujus  focus  alteruter  S.  Invenienda  eft 
pofjtio  redta?  S  P,  qua?  abfeindat  Aream  trilineam  ASP \  ad  quam  Area 
totius  Ellipfeos  eandem  rationem  habet,  quam  tempus  Periodicum  Pla- 
neta1  Ellipfim  deferibentis,  ad  aliud  tempus  datum  3  qua  inventa  dabi- 
tur  pundtum  P  ubi  planeta  ad  tempus  illud  datum  verfatur.  Vel  fit 
femicirculus  fupra  Ellipfeos  axem  majorem  deferiptus,  ducenda 
elt  per  S  redta  S  Q  abfeindens  Aream  A  S  gf  ad  quam  Area  totius  cir- 
cuh  eit  m  eadem  ratione:  ft  enim  ex  ^demittatur  in  Axem  perpendi¬ 
cular  is  Ellipft  occurrais  in  P,  dudta  S  P  dabit  Aream  Eilipticant 

quamtam  3  8c  I undtum  Perit  Iojus  Planetse  ad  datum  tempus.  Eft  enim 

femifeg- 
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Chap.  III.  Solution  of  Kepler’*  Trohlem. 

femifegmentum  Ellipticum  A  PH  ad  femifegmentum  cireulare  A  §  H 
ut  HP  ad  H Qj  hoc  eft,  ut  area  totius  Ellipfcos  ad  aream  totius Cir- 
culi  •,  fed  eft  triangulum  S  PH  ad  triangulum  S  (j^H  in  eadem  ratione 
P  H  ad  g  H :  Adeoque  Area  ASP  eft  ad  Aream  totius  Ellipfcos,  ut 
area  AS  ^  ad  aream  totius  Circuli.  Unde  ft  habeatur  methodus  fecandi 
in  data  ratione  Aream  circuli,  recta  duda  per  datum  pundum  S ,  facile  erit 
hac.ipfa  ratione  fecare  Aream  bllipticam. 

Ipfi  Keplero,  qui  primus  Problema  propofuit,  nulla  innotu it  Methodus 
diredta  computandi  locum  Planets  ex  ,dato  tempore  $  fed  illi  liecefie 
fait,  per  ftngulos  gradus  femicirculi  Ag^B  progrediendo,  ex  dato  arcn 
A  quam  vocat  Anomaliam  Excentri,  tarn  tempus  per  aream  A  S 
qua;  Anomaliae  mediae  eft  proportionalis,  quam  angulum  A  S  P  hoc  eft 
locum  Planets,  feu  Anomaliam  coaequatam  huic  tempori  refpondentem 
calculo  eruere. 

Cumitaque  difficilis  fuit  hujus  Problematis  folutio,  Aftronomi  ad  alias 
tranfiverunt  Hypothefes,  fingendo  pundum  aliquod  circa  quod  motus 
foret  aequabilis,  feu  tempori  proportionalis.  Sc-  exinde  data  Anomalia 
media,  cosquatam  determinabant.  Sed  computus  hifce  hypotheftbus  in- 
nixus,  obfervationibus  non  congruere  deprehenfus  eft  :  Itaque  Geometry 
vaiias  adhibuerunt  approximatiories,  quibus  ex  data  Area  A  S  tempori 
Analoga,  angulus  A  S  P,  hoc  eft  Planets  locus,  quam  proxime  eliciatur. 

At  horum  omnium  facillima,  Sc  ad  Praxim  maxime  expedita,  mihi  vi- 
detur  efle  ilia  methodus/  quam  traclit  Dominus  Newt  onus  in  Principih , 
pag.  tii  Sc  112.  Edit,  i m&.  qus  fere  iimilis  eft  ei,  qua  e&  cequationibus 
affect  is  extrahunt  Radicem  Analyfts  $  Sc  quidem  tanto  magis  eft  sfti- 
manda,  quod  non  folum  exhibeat  Planetarum  loca,  quorum  orbits  ad  Cir¬ 
culi  formam  proxime  accedunt,  fed  eadem  fere  facilitate  infervit  etiam 
Cometis,  qui  in  orbitis  maxime  excentricis  rnoveantur.  Hanc  itaque 
methodum  in  gratiam  Artificum,  qui  Tabulas  Aftronomicas  fecundum 
veras  motuum  leges,  8c  non  ex  fictis  hypothefibus  condere  volunt,  hie. 
e-xponendam  duxi. 

Sit  itaque  A  B  femicirculus  fupra  Axem  majoretn  Ellipfeos  deferip- 
tus,  cujus  centrum  C,  Sc  focus  in  quo  Sol  locatur  lit  S.  Ducatur  C  in 
quam  (  ft  opus  lit  )  produdam  cadat  perpendicularis  S  F.  Eft  Area 
A  S  £  -  fedtori  A  C  ^  +  Triang.  C  S  C,£x  A  ^  *  S  F  h 

adeoque  ob  datam  f  C  Q  erit  Area  A  S  ^  femper  proportionalis  arcui 
a  ^-ftredta  S  F ,  cum  fell,  motus  fit  ab  Aphelio  verfus  Perihelium  :  at 
cum  a  Perihelio  ad  Aphelion  tendit  Planeta,ut  in  Fig.  43.  fit  Area  BSQ^ 
fedtori  B  C  — Triang.  C  S  adeoque  erit  ilia  proportionalis  arcui  ^ 

B  -redta  S  F.  Hinc  11  capia-tur  Arcus  A  N  in  Fig.  42*.  Sc  44.  Sc  B  N 
in  Fig.  43.  temporibus  proportionalis,  erit  A  Q .4"'  $  F  —  A  IV,  StFig.^ 243,4$. 
BQ—SF—B  N:  unde  SF  erit  —  QN,  modo  arcus  AN  vz  1  B  N  lint  pro¬ 
portionates  temporibus  quibus  delcribuntur  ares  A  S  vel  B  S  Ut 
vero  inveniatur  in  gradibus  eorumque  partibus  menfura  arcus  in  periphe- 
ria  A  qui  fit  squalis  redts  S  F,  Fiat  ut  C  ^ad  CS,  ita  arcus  gra- 

duum  57,29578  ( qui  squalis  eft  radio)  ad  arcum  quartum,  qui  squa¬ 
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Solution  of  Kepler  s  Problem)  Parti. 

lis  erit  CS.  Sit  arcus  ille  B.  Eft  autem  C  Sad  S  F  nt  Radius  ad  linum 
annuli  S  C  F  vel  AC  §.  Fiat  itaque  ut  Radius  ad  finum  anguli  A  C £ 
vef  arcus  A  £,  ita  arcus  B  ad  alium  D  erit  arcus  ille  D  aqualis  rectos 
S  F,  adeoque  if,  ad  datum  tempus,  Area  AS  ^  eflet  tempori  propor- 
tionalis,  eftet  Arcus  D—N  £:  &  capiendo  arcum  NP~-D,  punctum 
P  caderet  in  £  Si  vero  Area  A  S  £  non  exadte  tempori  refpondeat, 
punctum  P  cadet  fupra  vel  infra  £,  prout  Area  A  S  £  major  fit  vel 
minor  vera  Area  quae  tempori  refpondeat.  Sit  ea  ASq  Sc  in  C  q  cadat 
nernendicularis  S  H:  erit  per  hadtenus  demonftrata  S  H=  N  q •  At  eft 
5  F=-N  P,  unde  erit  S  H—S  F  vel  S  F—S  H,  hoc  eft  fere  H  E=q 
p  0  p—k  q  ve\-®q—®\P  :  Et  fi  angulus  £  C  q  fit  parvus,  erit  CH; 

C§:  :  UFA  £  (1  •  £P—  £  2  '•  £,  2,  U1?de  C£.  +  C  H:  c  £•'  •• 

0  p .  Q  cum  arcus  A  £eft  quadrante  minor.  At  cum  is  eft  qua- 

drante  major,  erit  C  £—  CH:  C  £.•  .•  £  P :  £  q.  Et  fimiliter  cum 
arcus  B  ©  eft  quadrante  minor,  erit  C  £—  C  H :  C  £.-  .•  £P.-  £g. 

Si  angulus  A  C  £vel  B  C  £  parvus  fit,  h.  e.  fi  Planeta  prope  Apfides 
verfetur,  erit  ut  C  A^CS  :  C  A  :  :  £P :  £  q.  , 

Fiat  ut  CS  ad  C £  ita  Radius  R  ad  longitudinem  quandam  L,  erit 

C  £  =  — ^--•Eft  vero  Radius  ad  cofinum  anguli  A C£ ut  S Cad  CF  vel 

SC*  cof  AC® 

CH  f funt  enim  CH  ScCF  fere  aequales)  quare  erit  C H= - - 2s’ 


adeoque  £P  .-£2  •*  •' 


CS  *JL  +  CS*  cof.  AC®  .  CS  x  L 


R 


R 


L  -f- 


cof.  A  C  £:  L,  cum  arcus  A  £  fit  quadrante  minor.  At  fi  A  £  fit 
quadrante  major,  erit  £P  :  £2  :  •  L - cofin.  A  C£:  L. 

Atque  hac  ratione  fi  capiatur  utcunque  arcus  A  £  qui  aliquantifper 
minor  fit  aut  major  vero,  invenietur  exinde  arcus  £g  huic  addendus  aut 
demendus,  qui  facit  ut  Area  ASq  fit  quam  proxime  tempori  propor¬ 
tionals.  Et  fi  loco  A  £  capiatur  arcus  A'q,  Sc  inftituatur  proceftus  pri¬ 
ori  fimiiis,  invenietur  alius  A  q,  qui  fimiliter  eundem  repetendo  pro- 
ceftum  dahit  alium  A  q,  atque  lie  quantumvis  proxime  ad  veritatem  ac- 

cedere  licebit.  . 

Invento  angulo  A  Cq ,  facile  habebitur  angulus  ASq,  cumin  triang. 
q  C  S  dentur  lateraCg  Sc  C  S  8c  angulus  q  C  S.  Dabitur  exinde  an¬ 
gulus  CS  q  cujus  tangens  diminuendus  eft  in  ratione  axis  minoris  Ellip¬ 
ses  ad  majorem,  ut  tandem  habeatur  tangens  anguli  A  SP.  Vel  fie 
forte  facilius  inveftigatur  angulus  ASP.  Sit  F  numerus  qui  exprimit 
longitudinem  CS  in  partibus  qualium  C  £  eft  1  ocooo :  a  pundto  q  ad 
axem  demittatur  perpendicularis  q  r,  qui  erit  finus  arcus  'dati  A  q,  & 
erit  C  r  ejufdem  cofinus  Sc  Sr  —  fummse  vel  differentia  redtarum  C r, 
C  S,  hoc  eft  Sr=  F+ cofin.  A  C£:  adeoque  in  reftangulo  triangulo  rSq, 
datis  Sr,  r  q,  invenietur  angulus  r  Sq.  Hinc  fi  in  unam  fummam  ad- 
dantur  finus  Log.  ang.  AC  q,  complementum  Arithmeticum  Logarithmi 
S  r.  Sc  Logarithmus  rationis  axis  minoris  Ellipfeos  ad  majorem  dabitur 
Tangens  anguli  A  SP.  Tanta 
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Tanta  autem  eft  hujus  methodi  facilitas  ut  ea  exemplis  niagis  quam  ul- 
teriori  explicatione  indigeat  •,  adeoque  licebit  earn  in  motibus  Planetse 
Martis  experiri  ^  in  cujus  orbita,  fecundum  Tabuias  Carolhias ,  Excentri- 
citas  eft  ad  diftantiam  mediam  ut  14100  ad  152369,  adeoque  Logarithm 
mns  arcus  P,  qui  aequalis  eft  redbe  S  C,  erit  0,7  24445 1 .  Erit  etiam  in  hoc 
exemplo  L  partium  1080631  qualium  Radius  eft  looooo  :  Inveniendus 
fit  angulus  AC  ^  cum  motus  medius,  feu  arcus tempori  proportionalis  ab 
Aphelio  computatus,  fit  unius  Gradus.  Quoniam  CS  fit  hie  fere  pars 
decima  ipfius  C  A ,  pono  Arcum  A  ^  efie  0,9  grad,  decima  fcil.  j>arte 
minorem  motu  medio.  Addatur  finus  Logarithmicus  arcus  A  ^  ad  Log. 
P,  8c  fit  fumma  8,9205471=  Log.  numeri  0.083281  qui  numerus  expri- 
mit  arcum  aequalem  re+e, S  J=  N P.  Et  fi  arcus  A  ^  effet  rede  affump- 
tus,  foret  AN—NP-AQ,  8c<^P- o.  At  hie  eft  ^P-o, 016719,  a 
quo  fi  auferatur  ejus  pars  undecima,  cum  AS  fuperat  AC  undecima  circi- 
ter  ipfius  parte,  reftabit  0,0152  *  qui  additus  ad  AQdzt  Aq~ 
0.9152,  qui  ne  millefima  gradus  parte  a  vero  Aq  differt.  Sit  fecundo 
Arcus  AN  feu  motus  medius  =  2  gr.  Pono  A6h=ifii  prioris  Aq  fero 
duplum,  8c  ad  ejus  finum  Log.  addatur  Log.  B.  erit  fumma  9.2286997= 
Log.  numeri  0,16931,  unde  erit  <%P 0,00069  •,  a  quo  fi  fubducatur  eju* 
pars  undecima,  fit  0,00063,  8c  Aq =  1,83063,  qui  ne  decies  mille- 
lima  gradus  parte  a  vero  Aq  diferepat.  Eodem  modo  fit  motus  medi- 
us  feu  arcus  tempori  proportionalis  grad.  3*  Fiat  arcus  A  Q  2,745= 
1,83+  0,915,  &  ad  ejus  finum  Log.  addendo  Log.  P,  habebitur  Log, 
numeri  0,25392  =  JVP,  8c  AN—NP-  2,74608,  adeoque  ij^P= o,ooic8, 
unde  <$jq  fere=o,ooi  8c  Aq-7fj\6.  Sic  unica  duorum  Logarithmorum 
additione  invenietur  arcus  Aq ,  qui  erit  verus  ad  gradus  partes  millefimas. 

Si  jam  non  gradatim  fed  per  faltum  pergendo,  inveniendus  fit  angu- 
lus  ACq ,  cum  motus  medius  eft  grad.  45.  Pono  arcum  A ^  efie  gra- 
duunv4o,  8c  ad  finum  ejus  Logarithmicum  addendo  Log.  B  fit  fumma 
c.5  325i25=Log.  numeri  3,4081  •,  qui  numerus  a  45  fubdu&us  relinquit 
AN—NP= 41,5919,  cujus  exceffus  fupra  arcum  A ^  eft  1,5919.  Unde 
fi  fiat  ut  L+cof.  AC^jad  L  ita  1,5919  ad  alium,  invenietur  arcus  <jj>q 
efie  graduum  1,4865,  adeoque  Aq- 41,4865,  qui  nonmultum  fupra  nm- 
lefimam  gradus  partem  a  vero  differt.  Verumabfque  hac  proportione  in- 
venibi  pot  eft  A  g,  capiendo  novum  arcum  A< qui  lit  aliquantulum 
minor  quam  AN — A7P,  eidem  tamen  fere  aequalis  *  fcil.  fit  Agj=  41.50, 
Sc  addendo  Log.datum  B  ad  ejus  finum  Log.  habebitur  alter  NP~ 3.51 31, 
qui  ab  ./4i\Tfubdu<ftus  dat  41,4869  pro  novo  Aq  ;  8c  hie  arcus  minore  la- 
bore  eruitur,  &  aliquanto  propius  ad  verum  accedit  quam  prior  Aq. 

Poft  inventum  A  q  correfpondentem  motui  medio  45 rurfus  grada¬ 
tim  pergendo,  unica  duorum  Logarithmorum  additione,  habebitur  Aq9 
ad  omnes  motus  medii  gradus  fubfequentes.  Nempe  cum  motus 
medius  fit  grad.  46,  pono  A^~a2A°-  &  addendo  ejus  finum  Log.  ad 
conftantem  B ,  fiet  A  N—NP  -42,4249*,  cui  arcui  fi  novus  A  Q 
aequalis  ponatur,  habebitur  A  q ,  qui  ne  millefima  gradus  parte  a  vero 
A  q  diferepabit.  Sic  cum  motus  medius  fit  470,  pono  A  ^43,36  - 
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priori  A  q  .-J*  incre-mento  iftius  arcus  pro  uno  gradu  motus  medii. 
Sc  addendo  ejus  finum  Log.  ad  Log.  By  fit  fumma  =  Log.  rrnmeri  3,6402, 
qui  ab  A  N  fubdudhus  relinquit  A  N — P—43,3598  =  novo  A  q ,  qui 
circiter  gradus  parte  decies  millefima  a  vero  A  q  difcrepat. 

Si  omiilis  gradibus  intermediis  inveniendus  diet  arcus  A  q,  cum  motus 
medius  fit.gr.  100.  Pono  grad.  96,  Sc  addendo  ejus  finum  Log.  ad 
Log.  B,  fit  fumma=Log,  nnmeri  5,273  unde  AN—  A" P—94,727.  Ita- 
que  pono  fecundo  A.^rzz  94,72  Sc  addendo  ejus  finum  ad  Log.  B,  habe- 
bitur  Log.  numeri  5,285,'  qui  ab  A  N fubdu&us  dat  A  N — iVP— 94, 
71  5  ~A  q  quam  proxime.  Similiter  fi  motus  medius  fit  grad.  10 1,  pono 
A  <£ ^  efle  95,71,  cujus  finus  Log.  ad  Log.  B  additus  dat  Log,  numeri 
5,2756  ^  quo  numero  ab  101  fublato,  reftabit  A  N—N  P—  95,7244— A  qm 
A  que  hac  ratione,  datonnotu  medio,  fi  gradatim  fiat  procelTus,  habebi- 
t-ur  angulus  ad  centrum  per  unicam  tantum  duorum  Logarithmorum  ad- 
ditionem  *  quorum  unus,  qui  conftans  eft,  in  charta  feorfim  fervandus, 
quo  labori  fiepius  eundem  exfcribendi  parcatur. 

Tranfeamus  jam  ad  Orbitam  alterius  fpeciei,  talem  nempe  ut  diftantia 
Aphelii  fit  ad  diftantiam  Perihelii  ut  70  ad  ij  qualis  fere  eft  iftius 
Comets  Orbita  quern  Periodum  fuam  annis  757  complere  primus  depre- 
hendit  Sagacillimus  Aftronomus  Sc  Geometra  D.  Edmundus  Halleius ,  Geo¬ 
metric  Profeffor  Saviliamts.  In  hac  Orbita  erit  A  C  vel  C  ^  partium 
35,5,  ScCS  34,5  qualium  SB  'eft  una.  Et  inveniendus  eft  arcus  B  q7 
cum  motus  medius  eft  gradus  pars  centefima.  Quoniam  media  diftantia 
trigefies  8c  quinquies  circiter  fuperat  diftantiam  minimam,  pono  B 
o,3:5,  cum  motus  medius  eft  0,01.  In  hac  Orbita  invenitur  conftans  Log. 
p— 1.7457,133.  Hie  itaque  Log.  ad  finum  Log.  arcus.- 0,3 5  additus  dat 
Log.  numeri  0,34013,  qui  ad  arcum  0,01  additus  erit— 0,3501.3.  Si 
hac  fumma  effet  squalis  0,35,  arcus  B  Reflet  rede  aflumptus  :  fed  diffe¬ 
rentia  eft  0,00013.  Unde  quoniam  CB  eft  ad  SB  11 1  35,5  adi,  multi¬ 
plicetur  differentia  o^  per  35,5  8c  prodibit  ^9=0,0:46155  unde 
erit  arcus  0,354615,  qui  vlx  per  Partes  tres  decies  millefimas  a  vero 
difcrepat.  v  ,  .  , ;  ,rf  m  ].  t 

Sit  .fecundo  motus  , medius  0,02,  8c  ponatur  B  ^  efte  0,7 1.  Ad  ejus 
finum  Log.  addendo  Log.  P,  fit  fumma  ==Log.  numeri  0,68998,  unde 
BN~[*  N  P— 0,70998,  adeoque  arcus  affumptus  B  ^-0,7 1  nimiusfuit: 
8c  eft  differentia ^0,00002,  quae  fi  per  35,5  multiplicetur,  8c  produdus  a 
B ^  fnbduoatur,  reftabit  B  q  -  0,7092,  vix  gradus  parte  decies  millefima 
a  vero  aberrans.  ..  :  ■ 

Sit  motus  medius  0,03.  Ponatur  Pj^effe  i°,o6  :  addendo  ejus  Log.  fin.  ad 
Log.  P.  fit  fumma  -  Log.numeri  1, 03008, cui  fi  addatur  BN-  0,03,  fit  fum¬ 
ma  1,06008,  qui  numerus  major  eft  quam  Pjg^  quare  fi  differentia 
q,oooo8  per  35,5  multiplicetur  8c  ad  B  addatur,  erit  B  <7  —  1,06  284. 
Similiter  cum  motus  medius  fit  0,04,  pono  B  ^ — i°,4o  8c  invenio  NP^=: 
1,3604*,  ad  quem  numerum  addendo  A  AT— 0,04  fit  fumma  - 1,4004  qui 
fuperat  1,40  per  0,0004.  Multiplicetur  hsc  differentia  per  35,5  &  pro¬ 
dudus  0,01420  erit  aeqn?.lis  <g.  q,  unde  B  q  “-1,41420.  In  hifee  omnibus 
eirores  funt  admodum  exigui,  8c  raro  millefimam  gradus.  partem  tran- 
feurr entes.  "  5  •  In- 
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Inveniendum  fit  jam  arcus  B  q,  cum  motds  medius  fit  tequalis  uni  gm* 
dui.  PonoB  ^20°,  &  addendo  ejus  finum  Log,  ad  Log.  B,  habebftut* 
Log.  numer.i  19,045  $  cui  addendo  BiVzri0,  fumma  20,045  fuperat  20  per*- 
,045  :  Et  cum  in  hoc  cafu  L— cofia  B  Q  eft  ad  L  ut  1  ad  1 1.5  fere,  miil- 
tiplico  differentiam  ,045  per  11,5,  Sc  produftus  ,5175  ad  B  Q  additus 
facit  20,5175.  Pono  igitiir  fecundo  B  20,51,  &  prodibit,  fimiliter  ut 
in  prscedentibus,  NPt=  1  cui  ad'deftdo  BN  fit  fumma  20, 5092, qua* 

minor  eft  quam  B  unde  fi  differentia  o,ooc8  rhultiplicetup  per'  11,5, 
Sc  produ&us  0,0092  fubftrahatitr  a:  B  reftabit  B  e}  -'20,5008.  •  ‘  1 

Sit  denique  motus  medius  squalis  duobus  grad.  Pono  B  ^  grad,  30, 
8c  invenitur  A7  P~ 27,84,  cui  addendo  grades  duos,  fumma, }  29.84  minor 
eft  quam  30  v  8c  fi  multiplicetur  differentia  o,t6  per  6^  (nzmL—cof. 
B  <<|  eft  ad  L  ut  1  ad  6,3  fere)  fieta  ,008 — adeoque  hie  arcus  a 
B  ^fubduftus  dat  B  q  —  28,982  0  Lit  vero  edrrigatur  B  q,  affumo  fecundo 
B  £^—2 90,  8c  fimili  proceffu  iilVenietiir  B  ^ 2 8, 967  2. 
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XI.  Plunma  Tunt  maxime  quidem  pyradoxa,  omnemque  fidem  apud  A  new  way  t» 
vulgus  fuperantia,  qipe  tamen  adhibitis  Mathematicarum  ScientiarunPM  the  s*”'* 
principiis  levi  negotio  enodantur.  Ac  fane  nullum  Piroblema  magis  at?-' FaraJ{ax>  by 
duum  8c  difficile  videbitur  •,  quam  eft  Solis  a  Terra  diftantiam  vero  proxi-^l^1^^ 
mam  determinare  :  quod  tamen  obtentis  accuratis  quibufdarri  obfervatio-  *  * 

nibus,  ad  eledta  8c  prsvifa  tempora  pera&is,  non  multo  opere  efficietur. 

Id  quod  ynclyts  huic  Societati,  quam  immortalem  fore  auguror,  in  hac 
diilertatione  ob  oculos  ponere  libet,  ut  junioribus  noftris  Aftronomis, 
quibus  forfan  haic  obfervare  ob  minorem  astatem  obtingere  poteft,  viam 
pramonftrem,.  qua  immenfam  Solis  diftantiam  intra  quingentefimam  fur 
partem  rite  dimetiri  poterint.  *  v  f  : 

Notum  eft  Solis  a  Terra  diftantiam  a  diverfis  Aftronomis  author ibus 
diverfamfingi,  prout  cuique  ex  conje&ura  probabile  vifum  eft  5  a  Ttolem&o 
quidem  ejufque  afieclis,  uti  &  Coyer iiico  Sc  Tychone  Brahao ,  Terra  femi- 
diametris  mille  &  ducentis,  Keplero  ter  mille  quingentis  fere.  Ricoiolus 
diftantiam  Keplerianam  duplicat,  quam  tamen  Heveliits  dimidio  tantum 
auget.  At  vero  vifis  in  Solis  difeo  ope  Telefcopii  Planetis  Venere  ScMer - 
curio  mutuato  fulgore  nudatis,  tandem  compertum  eft  Planetarum  dia- 
metros  vifibiles  multo  minores  effe  quam  eatenus  haberentur^  Teverifque 
Semidiametrum  e  Sole  vifam,  non  ni fi  quartam  minuti  primi  partem  vel 
quindecim  feennda  fubtendere  ^  Mercuriique  femidiametrum,  ad  mediam 
ipfius  a  Sole  diftantiam,  fub  angulo  decem  tantum  fecundorum  confpici  5 
atque  fab  eodem  etiam  Saturni  femidiametrum  e  Sole  videri,  Jovis  au- 
tem  Planetarum  maximi  femidiametrum  non  nifi  tertiam  minuti  primi 
partem  apud  Solem  fubtendere.  IJnde,  fervata  analogia,  nonnullis  e  mo- 
dernis  Aftronomis  vifum  eft,  Terra  quoque  femidiametrum  e  Sole  con- 
fpe&am,  medio  loco  inter  Jovis  majorem  8c  Saturni  Sc  Mercurii  mino¬ 
rem  angulum  fubtendere,  Venerifque  squalem,  nempe  quindecim  fecun¬ 
dorum  :  adeoque  Solem  a  Terra  quatuordecim  fere  millibus  femidiametro- 
rum  Terra  diftare.  Iifdem  autem  Author ibus,  aliud  argumentum  paulo 
ampliavit  hanc  diftantiam  ;  quoniam  enim  Luna  diameter  paulo  major 
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qdarta  parte  diametri  Terra,  fi  Parallaxis  Solis  ponatur  quindecim 
jninutoram  fecundorum,  fieret  Luna  corpus  corpore  Mercurii  majus, 
Planeta  fcil.  fecundarius  primario  major  }  quod  concinnitati  Syftematis- 
mundani  contrariari  videretur.  E  contra  vero  Venerem  inferiorem  8c 
Satellitio  deftitutam,  majorem  effe  Terra  noftra  fuperiori  &  tam  inlig— 
nem  comitem  na&a,  vix  concedere  videtur  eadem  concinnitas.  Ut  ita-. 
que  medio  loco  incedamus,  ponatur  Terr  &  femidiameter  e  Sole  vifa,  feu 
quod  idem  eft,  Solis  Parallaxin  horizontalis*  duodecim  fecundorum  cum 
femilfe  :  unde  Luna  minor  erit  Mer curio  8c  Terra  Venere  major  y  ac  pro- 
veniet  Solis  a  Terra  diftantia  fcdecies  mille  cumquingent is  Terra:  femidia- 
metris  proxime.  Huic  autem  diftantia  in  prafentiarum  affenfum  pra> 
beo?  ufq*,  dum  Experimento  quod  proponimus  quanta  lit  certivts  conftet. 
Ne.c  moror  authoritatem  quantumvis  gravem  eorum  qui  Solem.  ultra  hos. 
terminos  In  immenfum  evehunl,  freti  obfervationibus  vibrantis  Penduli, 
determinandis  his  angulorum  minutiis,  uti  videtur,  hand  fatis  fidis  - 
faltem  hac  methodo  tentanti  Parallaxis  aliquando  nulla,  aliquando  etiam 
negativa  occurret  •,  hoc  eft,  diftantia  velinfinita  Set,  vel  infinito  major; 
quod  abfurdum.  Et,.ut  verum  fat  ear,  minuta  fecunda  vel  etiam  dena  fe- 
cunda  inftrumentis  quantumvis  affabre  fa&is  certo  diftinguere  vixhomini 
datum  eft}  atque  adeo  minime  mirandum,  frtantorum  Artificum  multos 
&  ingeniofos  conatus  ha&enus  eluferit  rei  ipfius  maxima  fubtilit as. 

Dum  autem  ante  40  fere  annos,  in  Infula  SanBa  Helena,  fyderum  po- 
lnm  Auftralem  ambientium  obfervationibus  operamdarem*,  contig.it  mihi 
Mercurium  fub  Solis  difco  tranfeuntemomniadhibita  diligentia  obfervare; . 
quodque  mihi  piaster,  fpem  feliciter  fucceffit,  momentum  quo  Mercurius 
ingrediens  Solis  limbum  interius  contingere  vifus  eft,  pariterque  momen-  - 
turn  quo  egrediens  limbum  Solis  ftrinxit,  fafto  angulo  conta&us  interior 
ris,  Tubo  optimo  viginti  quatuor  pedum  accuratiffime  obtinui.  Unde 
pro  comperto  habui  intervallum  quo  Mercurius,  totus  intra  Solis  difcum* 
turn  temporis  apparuitr,  etiam  abfque  errore  unius  nvnuti  fecundi  tern-, 
poris :  Nam  filum  luminis  Solaris,  inter  limbum  planets  obfcurum  8c 
Solis  lucidum  interceptum,  quantumvis  tenue  in  oculos  incurrere  vifum 
eft}  &  in  i£tu  oculi,  denticulus  in  limbo  Solis  a  Mer  curio  ingrediente - 
fa£tus  evanefcere,  uti  ab  egrediente  fa&us  quafi  momento  incipere.  Hoc 
autem  perfpecto  ftatim  intellexi  Solis  Parallaxin  ex  hujufmodi  obferva¬ 
tionibus  rite  concludi  pofte,  ft  modo  Mercurius  Terris  vicinior  majorem 
haberet  parallaxin  a  Sole  }  etenim  h*c  parallaxium  differentia  tantilla 
eft?  ut  femper  minor  fit  ipfa  Solari  quam  quserimus  y  proinde  Mercurius , 
licet  frequenter  intra  Solem  video dus,  huic  noftro  negotio  vix  fatis  aptus 
habebitur. 

Reftat  itaque  Veneris  tranlitus  per  Solis  difcum,  cujus  parallaxis  qua¬ 
druple  fere  major  Solari,  maxime  fenfibiles*  efficiet  differentias,  inter 
fpatia temporis  quibus  Venus  Solem  perambulare  videhitur,  in  diverfis, 
Terra  noftrse  regionibus.  Ex  his  autem  differentiis  debito  modo  obfer— 
vatis,  dico  determinari  poffe  Solis  parallaxin  etiam  intra  ferupuli  fe¬ 
cund!  exiguam  partem.  Neque  alia  inftrumenta  poftulamus  praeter  Te - 
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hfcoyia  8c  Horologia  vulgaria  fed  bona.*  &  in  Obfervatoribus  non  nifi 
fides  8c  diligentia,  cum  modica  rerum  Aftronomicarum  peritia  defide- 
rantur.  Non  enim  opus  eft  ut  Latitudo  Loci  fcrupulofe  inquiratur,  nec 
ut  Hora  ipfae  refpedtu  meridian i  accurate  determine ntur  ;  fufficit,  Horo- 
logiis  ad  Celi  revolutiones  probe  corre&is,  ft  numerentur  tempora  a  to- 
tali  Ingreffu  Veneris  infra  difcum  Solis,  ad  principium  EgrefFus  ex  eodem-, 
cum  fcilicet  primum  incipiat  Globus  Veneris  opacus  limbum  Solis  luci- 
dum  attingere  *,  qase  quidem  momenta,  propria  experientia  novi,  ad  ip- 
fum  fecundum  temporis  minutum  obfervari  poffe. 

Ob  leges  autem  motuum  admodum  arftas,  rariflime  intra  Solis  orbem 
confpicitur  Venus,  ac  per  plus  quam  centum  &  viginti  annorum  decur- 
fum-  ne  femelqtiidem  ibidem  videbitur  j  nempe  ab  anno  1659.  (cum 
praeclaro  Juveni  Horroxio  noftro,  eique  primo  8c  foli  a  rerum  conditu,  ju-~ 
cundiifimum  hoc  fpe&aculum  obtigit,)  ufque  in  annum  1761,  quo  juxta 
Theorias  quas  ha&enus  coelo  conformes  experimur,  Stella  Veneris  iterum 
fubtercurret  Solem ,  Mail  2 6.  mane  ^  *  ita  ut  Londini ,  hora  fere  fexta  #  ^ 
matutina  in  medio  difci  Solaris  expe&anda  fit,  nec  nifr  quatuor  minu-.  TrJnfasr 
tis  centro  Solis  Auftralior.  Duratio  autem  hujus  tranfitus  erit  ofro  fere  193,  Mr. 
Horarum,  nempe  a  fecunda  ufque  in  decimam  fere  matutinam.  Atque 
adeo  itigreflus  minime  Anglrs  confpicuus  erit  .*  cum  autem  Sol  turn  tem¬ 
poris  occupaturus  fit  1 6.  Geminornm  gradum,  viginti  tres  ferme  gradus 
in  Boream  declinans*  per  totam  quafi  Zonam  frigidam  Septentrionalem : 
inocciduus  confpicietur ;  ac  proinde  qui  littus  Norwegia  incolunt  ultra 
Urbem  Nidrojiam,  quam  Drontem  vocant,  ufque  ad  Promontorium  ejus 
Boreale ,  Venerem  Solis  diftum  fubingredientem  obfervare  poterunt  5  ac 
fortalfe  Scotis  Borealioribus  8c  Infills  Hetlandia,  olim  Thylen  diets,  inco- 
lis,  in  oriente  Sole  ingreffus  ille  confpici  poterit.  Quo  tempore  vero 
Venus  Solis  centro  proxima  erit,  Sol  verticalis  erit  fupra  littora  Borealia 
finus  Gangetici,  vel  potius- regni  Peguani  *,  ac  proinde  in  Regionibus 
circumvicinis,  cum  Sol  in  ingreffu  FVw£/ts  quatuor  fere  hori&diftabit  ad 
ortum,  8c  in  egreffu  totidem  fere  ad  occafum,  accelerabitur  motus  appa-  - 
rens  Veneris  intra  Solem  dttplo  fere  parallaxeos  horizontalis  Veneris  a 
Sole  *,  quia  Venus  tunc  ab  ortu  in  occafum  fertur  retrograde,  interea  dum  * 
oculus  ad  Terra  fuperficiem  pofitus  in  contrarias  partes  ab  occafu  in  or¬ 
tum  gyratur. 

Pofita  autem  parallaxi  Solis,  uti  diximus,  duodecim  fecundorum  cum  • 
femiffe,  erit  parallaxis  Veneris  4 fecundorum  *  8c  fublata  parallaxi 
Solis ,  reftabit  fa  Item  femiminutum  pro  parallaxi  Horizontal!  Veneris  a 
Sole ,  ac  proinde  dodrante  faltem  minuti  promovebitur  Veneris  motus  a  ; 
parallaxi  ilia,,  interea  dum  Solis  difeum*  percurrit,  in  iis  fcilicet  Poll  al- 
titudinibus  qus  Tropico  vicins  funt  ^  atque  adhuc  amplius  in  vicinia 
JEquatoris.  Venus  autem  turn  temporis  fatis  accurate  quatuor  minuta  ; 
prima  fingulis  horis  intra  Solem  conficiet  5  ac  propterea  dodranti  minuti 
undecim  faltem  temporis  minuta  prima  competunt,  quibus  duratio 
Eclipfeos  hujus  Venerea  ob  parallaxin  contrahetur.  Atque  ex  hac  con- 
tractione  fJa  liceret  de  parallaxi  quam  quaerimus' tuto  pronunciare,  ft 
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modo  dafentur  Soils  diameter  Vejterifque  Latitudo  in  minimis  accurate '5 
qiias  tamen  ad  computum  poftulare,  in  re  tam  fubtili,  hand  integrum  eft. 

Procuranda  eft  igitur  alia  obfervatio,  ft  fieri  pollit,  in  locis  illis  ubi 
medium  Solis  occupat  Venus  in  ipfo  Medinodtio  ^  nempe  fub  Meridiano 
priori  oppofito,  i ,  e.  fex  quail  horis  vel  90  gradibus  Londino  occidentali- 
ore,  8c  ubi  Venus  paulo  ante  occafum  Solem  fubintrat,’  paulo  poft  ortum^ 
exit  •,  id  quod  fiet  in  didho  Meridiano,  fub  altitudine  Poll  Borei  quinqua- 
ginta  fex  circiter  graduum  :  hoc  eft,  in  eo  Sinu  qui  Hudfoni  dicitur* 
ad  Portum  ejus  cui  nomen  Nelfoni  inditum.  in  locis  enim  huic  circum- 
vicinis  parallaxis  Veneris  durationem  tranfttus  protrahet,  8c  fex  faltem 
temporis  minutis  longiorem  efficiet  $  quia  dum  Sol  ab  cccafu  in  ortum 
fub  Polo  tendere  videtur,  ea  loca  in  difco  Terrs,  motu  contrario  in  oc¬ 
cafum  terri  videbuntur,  hoc  eft  motu  cum  motu  proprio  Veneris  confpi- 
fante'*  proinde  tardius  moveri  videbitur  Venus  intra  ac  cum  di- 

uturniore  mora  difcum  ejus  pertranfire. 

Si  itaque  inutroque  loco  hie  tranfttus  ab  Artificibus  idoneis  contigerit 
debite  obfervari,  manifeftum  eft  totis  feptendecim  minutis  longiorem 
futuram  efle  morapi  in  portu  Nelfoni  obfervabile,  quam  quas  apud  Indos 
orientales  expedtanda  eft;  nec  multum  refert  an  ad  Fortaiitium  SanBl 
Georgii  vulgo  Maderas  didhim,  vel  ad  Benconlam  in  litore  occiduo  Infuljq 
Sumatra  prope  squatorem  capiatur  obfervatio,  fi  dnglis  turn  temporis 
hxc  ftudia  curse  fuerint.  Si  vero  Gallis  his  rebus  invigilare  placuerit 
non  incommode  apud  Poudechery  fe  ftftet  Obfervator  in  litore  Sinus  Gan - 
gelid  occidental!,  fub  altitudine  Poll  duodecim  fere  graduum.  Batavis 
autem  celeberrimum  Batavis  fuse  Emporium  Obfervatorium  huic  negotio 
fatis  ap.tum  miniftrat,  ft  modo  illis  etiam  animus  fucrit  hac  in  parte  cce- 
lorum  feientiam  promovere.  Ac  fane  vellem  diverfts  in  locis  ejufdem 
Phamomeni  obfervationes  a  pluribus  inftitui,  turn  ad  majorem  adftruen- 
dam  ex  confenfu  fidem,  turn  ne  Nubium  interventu  fruftraretur  fin- 
gularis  Spedtator,  eo  fpedtaculo  quod  nefcio  an  denuo  vifuri  funt  hu- 
jus  8c  fubfequentis  feculi  Mortales  *  &  a  quo  pendet  Problematis  no¬ 
li  ililftmi  8c  aliunde  inacc.efti  folutio  certa  8c  adasquata.  Curiofts  igitur 
fy  derum  ferutatoribus,  quibus,  nobis  vita  fundtis,  hxc  obfervanda  refer- 
vantur,  iterum  iterumque  commendamus  ut,  moniti  hujus  noftri  me- 
mores,  obfervationi  peragend^  ftrenue  totifque  viribus  incumbant  *,  iif- 
que  faufta  omnia  exoptamus  8c  vovemns,  prseprimis  ne  nubili  cceli  im- 
portuna  obfeuntate  exoptatilftmo  fpedtaculo  priventur  *,  utque  tandem 
Orbium  coeleftium  magiiitudines  intra  ardtiores  limites  coercits  in  eorum 
gloriam.  famamque  fempiternam  cedant. 

Diximus  autem  hac  ratione  Solis  Parallaxin  intra  quingentefimam 
fui  partem  inveftigari  polfe,  id  quod  nonnullis  mirum  fine  dubio  videbi- 
tUr*  ,  Veruntamen  ft  in  utroque  e  locis  nuper  defignatis  accurata  habea- 
tm  obiervatio-,  jam  monftravimus,  totis  feptendecim  minutis  differre  in- 
a  o  1.urationes  Tclipfe^n  harum  J ' enerearum,  ex  Hypotheft  fcilicet 

quod  Solis  parallaxis  fuent  duodecim  cum  dimidio  minutorum  fecundo- 
rum.  Quod  ft  major  vel  minor  reperiatur  ex  obfervatio  ne  ha*c  differen- 
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tia,  in  eadem  fere  ratione  major  vel  minor  erit  Solis  parallaxis.  Cum- 
que  17  minuta  prima  temporis- competant  duodecim  fecundis  cum  dimi- 
dio  parallaxeos  Solaris  $  pro  unoquoque  parallaxeos  minuto  fecundo, 
orietur  differentia  plufquam  80  fecundorum  minutorum  temporis  ^  adeo- 
que  fi  habeatur  differentia  hsc  intra  bina  fccunda  ver'a  8c  comprobata, 
intra  quadragefimam  partem  unius  fecundi  minuti  conftabit  quanta  fit 
Solis  Parallaxis  *,  ac  proinde  diftantia  ejus  determinabitiir  intra  quingen- 
tefimam  fui  partem,  faltem  IT  parallaxis  non  minor  reperiatur  ea  quam 
fuppofuimus  :  quadragies  enim  duodecim  cum  dimidio  fiunt  quingenti. 
v  Hadtenus  Aftronomice  doeti's  fatis  fuperque  rem  indicaile  mihi  videor, 
quos  etiam  monitos  velim,  me  in  hoc  argument©,  Latitudinis  Planets 
rationem  non  habuiffe,  turn  ad  vitandas  cilculi  intricatioris  moleftias, 
concluflonem  etiam  minus  evidentem  reddituras  *,  turn  ob  motum  Nodo- 
rum  Veneris  nondum  compertum,  nec  nifi  ;ex  hujufmodi  corporalibus 
Planets  cum  Sole  Conjunctionibus  rite  determinandum.  Non  enim  con- 
clufum  eft  Venerem  quatuor  minuta  infra  Solis  centrum  tranfituram,  nifi 
ex  Hypotheft  quod  Planum  Orbits  Veneris,  in  Sphsra  ftellarum  fixarum 
immobile,  Nodos  fuos  iifdem  in  locis  habiturum  fit,  ubi  anno  1639  in¬ 
vent  i  fun t.  Quod  fi  tramite  Auftraliori  tranfeat  anno  1761,  liquido 
patebit  Nodos  regredi  ^  IT  veto  Borealiori,  progredi  inter  Fixas  »,  idque 
in  ratione  5  f  wiw.  in  centum  annis  Julianis ,  pro  unoquoque  minuto,  quo 
via  Veneris  turn  temporis  plus  vel  minus  diftabit  a  Solis  centro  quam 
didtis  quatuor  minutis.  Differentia  autem  inter  durationes  harum  Eclip- 
fium  paulo  minor  fiet  feptendecim  minutis,  ob  Latitudinem  Veneris  Au- 
ftralem  *,  major  vero  futura,  fT  procedentibus  Nodis,  ad  Boream  centri 
Solem  tranfierit.  O.  ,  ,  ;  • 

In  eorum  autem  gratiam,  qui  cum  obfervandis  fyderibus  obledlentur, 
nondum  tamen  integram  Parallaxium  dodtrinam  hauferint,  libet  Sche- 
mate  fimulque  Calculo  paulo  accuratiore,  rem  plenius  exponere. 

Ponamus  igitur,  anno  1761,  Mali  2 5 °.  17K  5  5.  Londini ,  Solem  occu- 
paturum  1 70.  37'.  ac  proinde  ad  centrum  ejus  Eclipticam  tendere  in 
Boream  angulo  6°.  10  .  Veneris  autem  vifibilem  intra  Solis  difcum  Yiam 
turn  temporis  defcendere  in  Auftrum,  facto  angulo  cum  Ecliptica  8°. 
2 8" :  proinde  via  Veneris  tendet  parum  in  Auftrum  •  refpedtu  squatoris^ 
inter fecans  declinatiouis  parallelas  angulo  2°.  1  Ponamus  etiam  J'e- 
nerem  ad  dictum  tempus  Solis  centro  proximam  fore  ,  ac  ab  eodera 
quatuor  minutis  diftare  ad  Auftrum-,  fingulifque  horis  etiam.  quatuor 
minuta  prima  intra  Solem  motu  retrogrado  deferibere.  Erit  autem  Solis 
Semidiameter  15'*  51".  proxime.  Veneris  vero  o'.  37  "f.  Ac  fuppona- 
mus,  experimenti  gratia,  differentiam  parallaxium  Horizon talium  Ve¬ 
neris  Sc  Solis,  quam  qusrimus,  o'.  31".  elfe,  qualis  ex  .  luppofita  Solis 
Parallaxi  o'.  1 2"f  elicitur.  Defcribatur  itaque  centro  C  circellus  AEBDy 
cujus  femidiamCLer  fit  o'.  31".  difcum  Terrs  reprsfentans,  &  in  eo  El- 
lipfes  parallelorum  22  &  56  grad.  Latitudinis  Borealis,  modo  jam  ad 
conftruendas  Ec lipfes  Solares  ab  Aftronomis  ufuato,  ut  D  a  b  E,  ede : 
fit  autem  BCA  Meridianus  in  quo  Sol  ad  quern  inclinetur  redta  F  HG 

Viam  Veneris  defignans  angulo  20.  18'.  qusque  diftet  a  centro  C  240  par- 
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tihus  qualium  B  C  eft  31  *,  ScdeCcadat  reda  CH  ipfi  FG  perpendicn- 
laris.  Ac  pofito  planeta  in  H  ad  17R  55',  vel  $5'  niane,  dividatur 
reda  F  H  G  in  fpatia  Horaria  III.  IV,  IV.  V,  V.  VI,  &c.  ipfi  C  H,  hoc 
eft  quatuor  minutis  sequalia.  Fiat  etiam  reda  K  L ,  sequalis  differentia 
apparentium  Semidiametrorum  Solis  8c  Veneris  five  15'.  Et  Cir- 

culus  radio  X  j£,,  centro  vero  quolibet  pundo  intra  circellum  Difci  Terra 
defcriptus,  occurret  tedse  FG  in  pundo  denotante  quota  hora  Lon  dim 
numerabitur,  cum  in  eo  Terra  fuperficiei  loco,  qui  fumpto  in  difco 
pundo  Tubjacet,  Venus  angulo  contadus  interioris  Solis  limbum  continget. 
Ac  li  centro  C  radio  K  L  defcriptus  circulus  occurrat  ipfi  F  G  in  pundis 
F  8c  G  erunt  rede  F H,  HG~  14'.  41" 'id  quod  percurrere  videbitur 
Venus  tribus  horis  cum  40  Min.  Cadet  igitur  FinllK  15'.  Londini  *  G 
veroinIXh.  55' mane.  TJnde  manifeftum  eft  quod,  fi  Terra  magnitudo, 
ob  immenfaiii  diftantiam,  quafi  in  pundum  evanefceret  .*  vel  fi  motu 
diurno  deftituta  Salem  haberet  eidem  pundo  C  Temper  verticalem,  Eclip- 
feos  hujus  Mora  integra  per  feptem  horas  cum  triente  duraret.  Verum 
Terra  interea  motu  motui  Veneris  contrario  gyrata  per  no  grad.  Longi- 
tudinis  fuse,  ac  proinde  contrada  didtse  morse  duratione,  puta  12  Min. 
proveniet  ea  8\  proxime,  five  107  grad.m 

Jam  in  ipfo  Meridiano  Verms  Solis  centro  proxima  erit  ad  Oftium 
orientale  flumiiiis  Gangis,  ubi  poli  altitudo  eft  22  grad,  circiter.  Locus 
igitur  ille  utrinque  aequaliter  diftabit  a  Sole,  in  momentis  introitus  8c  exi- 
tus  planeta?,  nempe  537  grad,  ut  Flint  punda  a ,  by  in  parallelo  majore 
Bab  E.  Erit  autem  Diameter  AB  ad  diftantiam  a  b  ut  quadratum  Ra¬ 
dii  ad  contentum  FubSinubus  537  8c  68  grad,  hoc  eft,ut  i\o2"  ad  o'.  46". 
13"'  *  ac  calculo  rite  inftituto  (quern  ne  Ledori  toedio  fit,  omittere  prse- 
ftat)  invenio  quod  circulus  centro  a  8c  radio  K  L  defcriptus  occurret 
redse  F  H,  in  pundo  M,  ad  Ift.  20'.  40”  *  centro  vero  b  defcriptus  oc¬ 
curret  ipfi  H  G  in  N9  ad  lXh.  29'  22"  *  horis  fcilicet  Londini  numeratis* 
proinde  tota  Venus  intra  Solem  confpicietur  ad  Gangis  ripas,  per  jK  8'.42". 
Rede  igitur  pofuimus  durationem  fore  7 K  8'  *,  cum  pars  minuti  hie  nul- 
lius  fit  momenti. 

Aptato  autem  calculo  ad  Fortum  Nelfoni ,  invenio,  quod  Sole  jamjam 
eccafuro,  difeum  ejus  fubitura  fit  Venus  •,  ftatim  vero  ab  ortu  ejus  exitu- 
ra  ab  eodem*  Loco  illo  interea  per  Hemifphsrium  a  Sole  averfum  de  c  ad 
d  tranflato,  motu  motui  VenerU  confpirante.  Mora  igitur  Veneris  intra 
Solem  diuturnior  fiet  ob  Parallaxin,  puta  quatuor  minutis-,  utfit  omnino 
7h.  24'.  five  it  1  grad,  sequatoris.  Cumque  Latitudo  Loci  fit  $6  gr.  erit 
ut  Quadratum  Radii  ad  contentum  fub  Sinubus  .557  &  34  grad,  ita  A  B~ 
02"  ad  6^=28".  53"'.  Ac  calculo  rite  perado  conftabit,  circulum  cen¬ 
tro  c  radio  K  L  deferiptum  redse  FH  occurfurum  in  0,  ad  IIh.  12'  45'", 
centro  vero  d  deferiptum  ipfi  HGinP,  ad  IXh.  3 6'.  37"-  Quocirca 
duratio  Morse  ad  Nelfoni  portum  erit  7H.  23'*  52"  ^  major  Fcilicet  quam 
ad  oftia  Gangis  totis  15'.  io"  temporis,  Quod  fi  Venus  abfque  Latitu- 
dine  tranfierit,  fiet  dida  differentia  18'.  40"  $  Si  vero  quatuor  minutis 
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Solis  centro  fuerit  Borealior,  ad  21'.  40"  augebitur  eadem  differentia, 
multo  major  futura  aufta  Planets  Latitudine  Borea. 

Londini  autem,  ex  praedictis  Hypothefibus,  confequitur  Venerem] am 
turn  infra  Solem  ingreffam  orituram  •,  Sc  ad  $K  37'  mane,  in  Egreffu  Solis 
limbum  interius  conta&uram  *  ac  denique  non  nifi  hora  9h.  56',  orbem 
ejus  integrum  reli&uram  effe. 

Iifdem  etiam  Hypothefibus  conftat  Venerem  extremum  Solis  limbum 
Boreum  quafi  centro  fuo  ftringere  debere.  Anno  1769.  Mail  23°.  ii**.  00', 
ita  ut,  ob  Parallaxin,  in  Borealibus  Norweg’uz  partibus,  tota  intra  Solem 
inocciduum  apparere  poterit;  dum  in  litoribus  Pernvia  8c  Chili ,  vix  exi- 
guo  fui  fegmento  cadentis  Solis  difco  quafi  inequitare  videbitur  •,  uti  in 
Infulis  Moluccis  earumque  vicinia,  oriente  Sole .  Quod  fi  Nodi  Veneris 
retrocedere  reperiantur  (ut  ob  nuperas  quafdam  obfervationes  fufpicio  eft) 
turn  toto  corpore  intra  orbem  Solis  ubique  confpicua,  maxima  harum  Eclip- 
fe»n  differentia  argumentum  Parallaxeos  Solaris  prsbebit  adhuc  multo 
luculentius. 

Quomodo  autem  ex  obfervatis  alicubiapud  hidos  Orientales,anno  1761. 

Ingreffu  8c  Egreffu  Veneris ,  8c  cum  Exitu  ejus  apud  Nos  obfervabili  col- 
latis  eadem  Parallaxis  derivari  poterit  t  aptando  fcilicet  angulos  Trian- 
guli  fpecie  dati  in  trium  Circulorum  squalium  circumferentias,  alia  oc- 
cafione  docebitur. 

XII.  My  Micrometer  is  not  as  ufually  to  be  put  into  a  Tube,  but  is  toT«  ufe  the  Mi. 
meaiure  the  Species  of  the  Sun  on  Paper  (of  any  Radius')  or  to  meafure  cr"'nttl'.irn 
any  part  of  it.  By  this  means,  I  can  eafily,  and  very  exadtly,  with 

the  help  of  a  fine  Thread,  take  the  Declination  of  a  Spot  at  any  time  oi  Ocrham,  n. 
the  Day  ^  and  by  my  half  Seconds  Watch  and  a  fine  crofs  Hair,  I  can  *88.  y.  1J05. 
meafure  ’the  diftance  of  the  Spots  from  the  Sun’s  Eaftern  or  Weftem 

LlThis  crofs  fine  Hair  fhould  be  fet,  not  (as  ufually J  at  the  exaft  focal 
diftance  from  the  Eye-Glafs,  but  alittle.ont  of  that  diftance,  nearer  the 
Objedt  Glafs,  becaufe  the  Shadow  of  the  Star  will  thereby  be  much  nar¬ 
rower  and  appear  moreftrong  crofs  the  Species  of  the  Sun  receii  d  011 
the  Paper,  which  I  ob  erve,  becaufe  it  may  be  cf  good  ufe  in  taking 
the  Sun’s  ’Altitude,  meafuring  his  Diameter,  & c. 

XIII.  fi  trie  15.  1703.  between  4  and  5  P.  M.  I  faw  a  Spot  in  the  Sun  *he 

by  placing  a  white  Paper  fo  far  behind  the  Telefcope  rf  6  Feet,  as  to  JJ  ?,  ^ 
eive  the  Image  of  the  Sun  9  Inches  Diameter  *  the  Spot  was^  m  the^  I502# 
lower  Right-hand  Quadrant  of  the  Sun’s  Disk,  its  form  almoit  round, 
inclining  to  an  Ellipfis,  it  was  diftant  from  the  Limb  of  the  Sun  about 

6  or  7  Minutes,  its  Diameter  1  judg’d  to  be  about  10  or  12  Seconds  *  a 
little  before  the  Sun  fet,  I  faw  the  Spot  with  a  16  Foot  Telefcope,  and 
could  perceive  it  environ’d  with  a  Miftinefs.  The  16  th  I  faw  the  Spot 
again  about  2  inthe  Afternoon,  and  found  it  advanc’d  nearer  the  Weftern 

Limb  of  the  Sun.  The  17th  was  cloudy.  The  18th  P.  M.  a  little  be- 
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fore  y,I  faw  the  Spot  with  the  1 6  Foot  Glafs  through  thin  Clouds,  and  found 
it  very  near  the  Limb  of  the  Sun,  little  more  then  f  a  Minute,  ’twas 
much  contra6ted  in  breadth,  fo  as  to  be  4  or  5  times  longer  than  broad. 
The  19th  I  look’d  for  it,  but  could  not  fee  it,  fo  I  conclude  it  was  either 
gone  off  the  Disk  of  the  Sun,  or  if  it  adhered  to  the  Limb,  the  great 
Tremulation  of  the  Atmofphere  hinder’d  me  from  feeing  it. 

June  the  26,  170?.  in  the  Evening  I  look'd  to  fee  whether  there  were 
generated  any  new  Spots  in  the  Sun,  but  found  none-,  but  on  the  27th 
^  ^  about  half  an  Hour  after  8  in  the  Morning,  by  receiving  the  Sun’s 

*  Image  on  white  Paper  from  the  6  Foot  Glafs,  I  faw  a.  Spot  near  the 

Vertical  of  the  Sun  towards  the  lower  Limb  *  betwixt  9  and  10  I  elevated 
the  16  Foot  Tube,  the  Clouds  now  being  of  a  convenient  thicknefs  to 
let  me  fee  the  Sun  without  Prejudice  to  my  Eyes,  and  found  that  this 
Spot  was  of  a  triangular  form,  and  that  it  was  accompanied  with  2  other 
leffer  ones,  as  is  expreil  in  Fig.  47.  the  tides  of  the  great  Spot  were 
curvilinear,  this  with  2  leffer  ones  made  an  Equicrural  Triangle-,  at  4  in 
the  Afternoon  the  Triangular  Spot  had  a  fmall  fragment  feparated  from 
it,  arid  it  fflf  was  now  become  Elliptical,  the  Spot  b.A.  was  much  aug¬ 
mented,  but  the  Spot  e.  diminifhed,  and  become  longiih,  as  in  Fig.  46. 
At  half  an  Hour  after  ?  the  Fragment  from  the  great  Spot  was  it  felf 
divided  into  2,  and  the  Spot  c.  was  fo  narrow,  as  fcarce  to  be  feen,  as  at 
Fig.  47.  At  6  a  Clock,  and  30  Minutes  there  was  a  fmall  Fragment  fe¬ 
parated  from  the  lower  end  of  the  great  Spot,  as  at  Fig.  48.  At  7  a 
Clock  the  Spot  b .  was  much  encreas’d,  but  c.  was  vanilh’d  *  the  Obfer-  * 
vations  made  this  Afternoon  with  the  16  Foot  Glafs,  were  when  the  Air 

was  clear,  and  fo  to  fecure  my  Eye,  the  Eye  Glafs  was  fmoak’d  with  a 
Wax-Candle. 

The  28th  about  7  in  the  Morning,  I  faw  that  the  great  Spot  was  much 
augmented,  but  the  leffer  ones  that  Yefterday  attended  it,werevanifh’d 
and  that  there  were  two  new  ones  generated  at  about  if  Minutes  di- 
ftance  from  the  great  cue  below,  and  towards  the  Left  hand  of  it  the 
great  one  was  a  parallelogram,  with  a  very  black  diagonal  crolling  it 
fee  Fig.  49.  At  10  a  Clock  there  was  another  diagonal  croffmg  the  for¬ 
mer,  and  the  two  leffer  Spots  which  before  were  longifh,  had  now  taken 
a  round  form,  the  Spot  <p.  being  much  larger  than  the  other  at  b.  Fig.  50, 


Solar  Spots  by  XIV .  The  two  Circles,  Fig,  7 1,  5;  2,  reprefent  the  Sun’s  Disk,  and  N.  the 
to*  Derham, Northern  part  thereof,  S.  the  Southern,  E.  the  Eaftern,  and  W.’  the 
b  1504.  Weftern  p  rt.  The  place  of  the  Spots,  and  the  manner  of  their  Ap¬ 
pearance  every  Day,  is  reprefented  with  the  Day  of  the  Month  on  the 
Sun’s  Disk.  But  although  the  Figures  of  the  Spots  are  done  pretty  ex¬ 
actly,  yet  their  places  on  the  Sun  are  not  fo  5  for  being  unprovided  witli 
convenient  Inftruments  for  the  purpofe,  I  could  not  exaftly  fet  off  their 
Delineations,  nor  their  diffanees  from  the  Sun’s  Limb,  but  was  forc’d  to 
reprefent  them  onty  as  well  as  I  could,  by  taking  the  Species  of  the 
Sun  upon  Paper  through  a  Telefcopej  and  fo  marking  out  their  places. 
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The  Spots  feemed  ftrong  enough  to  have  lafted  another,  or  more  Revo¬ 
lutions,  but  none  have  been  viiible  fince  the  fixth  of  this  Month  on 
which  Day  I  think  I  had  a  glimpfe  of  one  on  the  Sun’s  Weftern  I  i’mb 
about  7  of  the  Clock  in  the  Morning.  * 

The  Appearances  of  the  Spots  being  in  the  Figures  above  fet  with 
every  Day  of  the  Month,  I  need  fay  but  little,  only  take  notice  of  a 
few  things  that  the  Figures  do  not  fo  well  exprefs. 

The  Spot  in  Fig.  71.  was  as  reprefented,  viz.  firft  round  and  ftrong,  p,  . 
afterwards  long,  and  with  a  Nucleus.  The  very  fame  Spot  (I  doubt  not) 

Ifaw  again  on  the  Sun’s  Eaftern  lide  on  July  7,  but  very  faint,  fmall 
and  long  (as  in  Fig.  72.)  fo  as  to  be  but  juft  difcernible.  On  July  6  it 
quite  difappeared,  both  through  my  Tubes,  and  on  Paper,  which  is 
better. 

#  The  Spots  in  Fig.  2.  had  thefe  remarkable  Appearances  and  Varia* 
tions.  On  June  28.  viewing  the  Sun  towards  Evening,  I  efpy’d  a  large 
ftrong  dark  Spot,  with  two  or^  more  glaring  Nubecula  behind  it,  fome* 
what  like  the  Reprefentationin  the  Figure.  Thefe  the  next  Day  were 
become  four  ftrong  dark  Spots,  the  foremoft  with  a  Tail  to  it,  conjoy* 
ning  the  little  Spot  next  it,  as  in  the  Figure.  On  June  30.  1  faw  Spots, 
but  it  being  a  cloudy  Morning,  and  I  abfent  from  my  Tubes  in  the  Af¬ 
ternoon,  the  Reprefentation  cf  them  in  the  Figure  is  not  exadly  as  they 
were.  July  4.  between  two  long  Spots  appeared  fomething  like  a  round 
Nubecula ,  as  in  the  Figure.  The  reft  as  in  the  Figures. 

The  fingle  Spot  in  June  may  be  feen  to  have  pafled  above  half  over 
the  Disk  before  I  had  notice  of  it.  And  that  or  fome  others  were,  I 
hear,  feen  in  May  *,  but  I  faw  them  not. 

XV.  On  Saturday ,  May  15.  1703.  As  I  was  obferving  the  Setting  of  the 
Sun,  in  order  to  examine  my  Clocks,  there  appeared  two  Suns,*  the  Captain* 
Mock  Sun  feemed  above  the  real  one,  which  was  then  only  five  degrees  Stany  an.  n : 
above  the  Horizon.  Whereupon  I  took  a  good  7  Foot  Telefcope,  witha294*  ^  1756. 
fmall  Aperture,  and  foon  difcovered  a  Solar  Spot  near  the  Sun’s  Center, 
which  I  defigned  to  obferve  more  exactly  the  Day  following,  but  it 
proved  Cloudy.  May  the  16th,  Sunday  no  Sun-ftiine. 

Monday  the  17th,  at  Six  a  Clock  in  the  Morning  I  took  the  fame  Te¬ 
lefcope,  armed  with  a  clouded  Eye-glafs,  and  immediately  perceived 
that  the  Spot  was  advanced  confiderably  towards  the  Sun  s  Weftern 
Limb  it  feem’d  of  a  ftrong  confiftence,  very  Compad,  refembling  a 
Face,  and  was  diftant  by  Noon  f  om  the  Anteriour  Limb  of  the  Sun’s 
Disk  61  Seconds  of  Time.  See  Fig.  54.  . 

T uejday  the  18th,  at  Noon  I  found  the  Spot  diftant  from  the  pre- 
ceeding  Limb  4 6  Seconds  of  Time.  Fig.  54. 

TfedneJ'day  the  19th.  At  Noon  I  obferved  the  Solar  Spot  to  be  moved 
within  22,  Seconds  of  Time  <f  his  Weftern  Limb.  Fig.  54. 

Tburfday  the  20th,  at  Noon  the  Spot  was  arrived  within  21  Seconds 
of  Time  of  the  preceding  Limb,  and  moving  nearly  in  a  ftraight 

I  i  2  Line  ; 
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Line  ;  interfering  the  Parallel  of  Declination  paffing  through  the  Sun’s 
Center.  Fig.  54. 

Friday  the  21ft,  we  had  no  Sun-lhine. 

Saturday  the  2 2d,  at  feven  a  Clock  in  the  Morning  I  obfervedthe  Solar 
Spot  was  advanced  very  near  the  Limb  of  the  Snn’s  Disk.  Fig.  54. 

Sunday  May  23d,  at  6  in  the  Morning  I  faw  the  Spot,  which  by  that 
time  was  gotten  to  the  very  edge  of  the  Sun’s  Disk,  refembling  a  barley 
Corn,  lean  and  {lender,  and  of  a  duskifh  Colour,  wanting  only  its  own 
fhorteft  Diameter  of  the  Sun’s  Limb.  At  8  a  Clock  I  obferved  it  again  ; 
Alfo  at  10,  and  at  12.  At  2  I  perceived  it  was  did  into  the  very  Cir¬ 
cumference,  and  hardly  Vifible,  had  I  not  had  an  Eye  upon  it  all  the 
Day  long.  At  Four  I  examined  the  Sun’s  Body  with  my  Eighteen  Foot 
Glafs,  which  is  a  good  one,  but  could  not  perceive  the  leaft  Glimpfe  of 
it  *,  fo  that  about  Three  in  the  Afternoon  it  totally  difappeared.  Fig.  54. 

On  Tuejday ,  June  2.  1703.  about  fix  in  the  Evening,  I  obferved  with 
my  Eighteen  Foot  Glafs  four  Spots  in  the  Sun’s  Disk,  environ’d  with  a 
Miftinefs,  thicker  on  the  Right-Hand  than  on  the  Left,  fituated  in  the 
upper  Left-Hand  Quadrant,  about  the  1 2  part  of  the  Sun’s  Diameter  di- 
ftant  from  his  neareft  Limb.  From  the  Cloud  about  them  proceeded  both 
ways  five  long  curve  Rays,  of  a  }rellower  Colour  than  the  Sun’s  Body. 
Thefe  Spots  I  could  never  fee  more,  though  1  watch’d  them  for  feveral 
Days  together.  Fig. 

On  Monday,  June  the  7th.  at  three  a  Clock  in  the  Afternoon  I  difco- 
vered  the  fame  Spot  (to  my  thinking)  that  I  faw  go  off  the  Sun’s  Disk 
on  May  the  23.  re-entring  the  Sun’s  Face  juft  at  the  time  and  place 
that  I  expected  it. 

At  four  of  the  Clock,  the  Sun  being  extreamly  clear,  I  mounted  my 
Eighteen  Foot  Telefcope,  through  which  the  Spot  appeared  diftinCt,  but 
{lender  like  a  Spider,  with  an  Elliptical  Speckly  Mill  about  it,  and  5  or 
6  light-coloured  Streaks.  It  feem’d  to  me  to  be  as  it  were  divided  near 
the  Top,  as  in  the  Figure.  Fig.  56. 

Tne  day ,  June  the  8th,  at  fix  this  Morning  the  Spot  was  very  vifible, 
and  I  faw  it  trace  again  its  former  Path,  coming  in  exactly  where  I  ex¬ 
pected  $  it  kept  its  Chape,  but  thofe  Lemon  coloured  Streaks  difappeared, 
though  it  ielf  and  the  Mill  about  it  grew  bolder  and  broader  vifibly,  as  it 
re-entred  the  Sun’s  Disk. 

Jf'edvefday ,  Jime ^ the  9th,  at  five  of  the  Clock  this  Evening,  I  obfer¬ 
ved  the  Spot  with  the  18  Foot  Glafs,  but  could  not  perceive  it  had  al¬ 
tered  its  Shape,  but  advanc’d  gradually  over  the  Sun’s  Disk,  as  it  had 

formerly  done. 

1  hurfdayy  June  the  loth,  at  Noon,  the  Sun  fliining  very  bright,  I  had 
an  Opportunity  of  being  allured  it  was  the  fame  Spot*  I  plainly  faw  it 
move  over  its  former  Path,  and  was  then  diftant  from  its  neareft  Limb 
29  Seco  ids  of  rime.  At  five  in  the  Evening  I  obferved  its  Shape  (with 
my  18  Foot  Tube)  to  be  altered,  appearing  bigger  and  blacker  than  ever, 

as  m  the  Scheme,  Fig.  57a  * 


Friday,. 
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Friday,  June  the  nth  was  an  ill  Day  for  Obfervations.  But  I  had  a 
Sight  on’t  with  the  18  Foot  Glafs  *  it  continued  black  and  bold,  as 
before. 

Saturday ,  June  the  12th,  at  7  a  Clock  in  the  Morning,  the  Sun’s  Bo¬ 
dy  being  very  clear,  I  faw  the  Spot  through  the  18  Foot  Glafs,  retain¬ 
ing  its  former  Shape. 

Sunday ,  June  the  13th,  by  this  Day  Noon  the  Spot  was  arrived  at  the 
fame  Point  of  the  Sun’s  Disk  that  I  found  it  in  on  Monday  at  Noon,  May 
the  17th  j  which  makes  me  inclinable  to  believe  it  was  the  very  fame 
Spot. 

Monday ,  June  the  14th,  according  to  Rules  received  Yefterday  from 
Mr.  FI  am  flee  d,  I  meafured  the  diftance  of  the  Spot  from  the  next  Limb 
of  the  Sun’s  Disk,  which  I  found  to  be  45  Seconds  of  Time  from  the 
anteriour  edge  of  the  Sun’s  Body  :  And  upon  Tuefday ,  May  {he  18th,  it 
was  obferved  to  be  in  the  very  fame  place  of  its  Path,  within  a  tingle 
Second  of  Time.  At  4  I  obferved  it  with  my  18  Foot  Glafs,  and  perceived 
that  it  had  altered  its  Shape,  appearing  as  at  Fig.  58.  I  received  it  on 
the  Scheme,  and  it  was  diftant  from  the  preceding  Limb  612  fuch  parts 
as  the  Sun’s  Semidiameter  is  900. 

Tuefday ,  June  the  15th,  at  Noon  the  Solar  Spot  was  diftant  32  Seconds 
of  Time  from  the  leading  Limb  of  the  Sun’s  Disk,  ^and  covered  the 
very  place  where  the  fame  Spot  had  been  obferved  on  TFednefday  the  1 9th 

of  May. 

TFednefday ,  June  the  1 6th,  No  Sun-ihme. 

Tburfday ,  June  the  17th,  No  Sun-ftiine. 

Friday ,  June  the  18th,  At  Nbon  I  obferved  the  Solar  Spot  waxing  very 
{lender,  but,  notwithftanding  that,  it  was  black  and  bold  to  appearance, 
the  Miftinefs  about  it  on  the  Right-Hand  perceivable,  and  that  on  the. 
Left  grown  flender,  in  proportion  with  the  Spot  it  felf,  and  found  it  di¬ 
ftant  5  Seconds  of  Time.  # 

Saturday,  June  the  t  9th,  At  5  this  Morning,  it  being  clear  w  eather, 

I  faw  the  Spot  diftindtly  with  iny  7  Foot  Tube  :  At  9  a  Cluck  I  mount¬ 
ed  my  1 8  Foot  Glafs,  obferving  once  in  half  an  Hour  all  the  Morning: 
At  1 2  I  perceived  that  all  the  Cloud  or  Mifty  Matter  that  ufed  to  fur- 
round  the  Spot  was  invifible,  and  the  Spot  it  felf  reduced  to  little  or  no 
Breadth,  in  Comparifon  to  what  it  had  been  towards  the  Sun  s  Center, 
and  fo  clofe  to  the  Limb  of  the  Disk,  that  I  could  only  perceive  a  fmall 
Streak  of  the  Sun’s  Light  between  it  and  the  Limb  of  the  Sun’s  Body  ^ 
at  two  a  Clock  I  could  juft  perceive  it,  but  grown  extreamly  flender. 

The  fir ft  Revolution  I  faw  the  Spot  half  in  the  Circumfererence  of 
the  Sun’s* Limb  at  two  a  Clock  on  Sunday ,  May  the  23d  :  And  the  fecond 
Revolution  I  juft  perceived  it  with  the  eighteen  Foot  Glafs,  at  half  aft  1 
Hour  after  two  a  Clock,  on  Saturday  the  19th  Day  of  June. 

On  Sunday,  June  the  27th,  about  fix  a  Clock  111  the  Evening,  I  ob- 
ferved  feveral  Spots  in  the  Sun’s  Disk,  but  had  not  the  Conveniency  to 
ufe  my  longeft  Telefcope,  becaufe  of  fome.  Trees  that  were  in  my 
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way  to  Weftward,  fo  that  I  made  no  Obfervation  till  the  Tuefday  fol- 

lowing.  _ 

Tuefday,  June  the  29th,  about  feven  in  the  Morning  I  counted  fixtpen 

remarkable  Spots  in  the  San’s  Body,  and  near  his  Center  they  app  a  red 
as  in  the  Figure,  through  the  eighteen  Foot  Glafs  *,  then  l  took  my 
feven  Foot  Telefcope  and  Frame,  and  obferved  that  the  f  remold  Center 
of  fix  that  looked  on  the  Paper  as  one  Spot,  was  diftant  from  the  Sun's 
Anteriour  Limb  eighty  one  Seconds  of  Time,  and  the  lad  Cluffer  87. 

This  Day  the  foremoft  Spot  was  diftant  from  the  following  Limb, 
according  to  the  Path  of  the  Spot,  juft  fifty  five  Seconds  of  Time. 
The  San’s  Diameter  was  always  136  Seconds  in  the  Tranfit,  and  the 
:  Spot  was  126:  So  that  the  Spots  Path  was  ten  Seconds  ftiorter  than  the 
Sun’s  Diameter. 

Wednefday ,  June  the  30th,  At  Eight  a  Clock  this  Morning,  obferving 
the  Solar  Spots  with  my  eighteen  Foot  Telefcope,  I  perceived  very 
plainly  that  they  had  wonderfully  increafed  in  Number,  and  ftrangely 
changed  their  places.  The  Clufter  of  feven  Spots  feemed  to  me  to  move 
gradually,  as  the  fingle  Solar  Spot  did  in  May ,  but  the  Clufter  4  went 
too  faft  forward,  the  twelve  Spots  without  a  Mift  about  them  ftraggled 
all  manner  of  ways,  and  the  nine  Spots  and  the  five  black  little  ones 
went  backward,  and  unbent  it  felt  at  the  fame  time  as  it  we're  into  a 
{freight  Line.  I  am  apt  to  believe  it  went  backward,  as  that  the  other 
went  too  faft,  or  fatter  than  ordinary  forward,  for  in  twenty  four  Hours 
the  foremoft  Clufter  advanced  twenty  one  Seconds  of  Tjme,  which  is 
more  by  fix  Seconds  than  ever  the  fingle  Spot  moved  in  that  Time, 
even  when  neareft  the  Sun’s  Center*,  and  the  diftance  in  time  between 
the  firft  and  the  laft  Clufter  this  Day,  was  greater  by  three  Seconds 
than  the  Day- before. 

The  foremoft  Clufter  of  four  Spots  was  diftant  from  the  advancing 
Limb  of  the  Sun  fixty  Seconds  of  Time. 

At  half  an  Hour  paft  four,  the  advancing  Clufter  pafs’d  the  Inter- 
fe&ion  in  fifty  five  Seconds  of  Time,  after  the  Sun’s  foremoft  Limb  had 
patted  Conformable  to  the  Spots  Path  *,  and  the  laft  Spot  patted  in  fixty 
three  Seconds  of  Time,  the  laft  Limb  patting  the  Interfe&ion,  according 
to  the  Path  of  the  Spot,  in  a  hundred  and  twenty  fix  Seconds  of  Time, 
the  Sun’s  largeft  Diameter  patting  in  a  hundred  and  thirty  fix  Seconds, 
the  Spots  thL  time  appeared  ftrangely  black,  and  of  very  odd  Shapes, 
as  in  the  upper  patt  of  the  Circle. 

Tburfday ,  July  the  Firft,  At  eight  a  Clock  in  the  Morning  I  ob¬ 
ferved  the  Solar  Spots  with  my  eighteen  Foot  Telefcope,  the  Weather 
being  good,  and  faw  that  they  rang’d  themfelves  in  refpeft  of  one 
another,  as  is  reprefented  in  the  upper  part  of  the  Scheme;  The  lead¬ 
ing  and  largeft  Spot  being  diftant  from  the  anteriour  Limb  forty  four 
Seconds  of  Time,  the  laft  Clufter  lying  a  little  awry,  pafs’d  in  fifty 
three  Seconds :  After  the  Anteriour  Limb  fo  done,  the  following  Limb 
7  r  alfo 
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alfo  pKrs'd  the  Iriterfe&ion  according  to  the  Path  of  the  Spot  in 
Seconds  cf  Time. 


Sunday ,  July  the  4th,  This  Morning  at  Eight  a  Clock  the  Leading 
Spot  was  diftant  from  the  advancing  Limb  ten  Seconds  of  Time,  the 
Spots  and  Clufters  retaining  nearly  the  fame  Shape,  but  beginning  to 
Contradl  themfelves,  the  foremoft  methought  look'd  ftrong  enough  to 
make  another  Revolution,  and  pafs’d  in  127  Seconds. 

Monday,  July  the  5th,  At  feven  a  Clock  I  found  the  Spots  had  quite 
alter'd  their  Shape,  appearing  dull  and  flender,  as  in  the  lower  part  of 
the  Scheme,'  and  diftant  about  four  Seconds,  being  all  included  in  a 
Cloud. 

_  Tuefday ,  July  the  6th,  At  ten  a  Clock  the  Sun’s  Disk,  view'd  with  my* 
eighteen  Foot  Telefcope,  was  found  clear  of  all  Spots. 

On  the  feventeenth  Day  of  July,  about  four  a  Clock  in  the  Afternoon 
I  obferved  fome  Spots  in  the  Sun’s  Body,  refembling  thofe  I  faw  on 
Tburfday  the  third  of  June ,  only  with  this  difference,  that  thefe  ap¬ 
peared  to  me  as  if  they  had  been  heated  red  hot  *,  they  feemed  to  be  in 
the  fame  part  of  the  Sun's  Disk.  I  obferv’d  them  above  an  Hour  to¬ 
gether  that  Day,  but  could  never  afterwards  fet  Eye  on  them,  nor  dif- 
cover  whether  they  were  coming  in,  or  going  off  his  vifible  Disk.  I 
continued  to  obferve  the  Sun,  as  often  as  was  poffible,  with  my  eighteen 
Foot  Glafs,  till  the  end  of  the  Month,  but  without  farther  Succefe. 
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A  Table  of  all  the  Spots  and  Faeculse  on  the  Sun,  at  Upminfter,  fnce  July  1703* 
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XVT.  In  this  Table  the  Fdcula  are  noted  with  an  Afterisk*  and  the  Dura- 
tion  of  every  Appearance  of  the  fame  Spots  or  F&cuIa  or  the  time  they 

Derham^*  difappeared,  with  a  Line,  a 

270.  As  to  the  Figure  of  the  Spots.  They  are  well  known  to  change  fre-~ 
quently  *,  and  therefore  I  think  it  of  little  ufe  to  give  their  Figures  every 
time  I  obferv’d  them.  But  it  is  fomewhat  remarkable,  that  the  Spots 
generally  appear  longifh  near  the  extream  Parts  of  the  Disk.  If  they 
are  never -fo  round  near  the  middle  of  the  Disk,  they  become  longer 
and  longer  towards  the  Extremes,  till  (at  going  off )  they  feem  to  be 
nearly  a  ftraight  Line,  nearly  parallel  to  the  Sun’s  Limb.  Which  is  a 
manifeft  Argument,  that  the  Sun  is  a  Globe,  and  that  thefe  Spots  are 
on,  or  very  near  its  Surface. 

Another  thing  remarkable  is,  The  Mutability  of  the  Shape  of  the 
Spots.  I  have  more  than  once  manifeftly  perceived  them  to  change  in 
the  very  time  I  have  been  looking  upon  them.  Thus  Nov.  19*  1 705* 

I  faw  three  or  more  Spots  not  far  off  the  middle  of  the  Disk  *  and  whilft 
I  was  looking  upon  them,  they  feemed  to  vary,  both  as  to  their  Shape 
and  Strength  •,  fometimes  feeming  longer,  fometimes  fhorter  *  fome- 
times  fpifs,  fometimes  languid.  And  this  they  feemed  to  do,  not 

only 
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only  through  my  1 6  Feet  Tube,  ('which  I  thought,  at  firft  was  from  the 
different  Difpofition  of  my  Eye)  but  alfo  when  I  received  the  Sun’s 
Image  through  a  fix  Feet  Telefcope,  on  a  white  Paper,  in  a  darkened 
Room.  Thefe mutable  Spots  the  Weather  hindred  me  from  feeing  again 
till  November  the  2 ad,  following*,  and  then  they  were  become  only 
like  a  thin  Smoak,  or  Nebula .  ■  J 

So  agai n  April  11.  1704.  there  were  divers  Spots  with  Umbra  about 
them,  Thefe  Umbra  ox  Nebula  I  could  plainly  perceive,  whilftlwas 
looking  on  them,  to  be  fometimes  very  faint  and  thin,  and  fometimes 
much  darker  and  thicker.  Thefe  Macula  and  Umbra  I  obferved  fudden- 
ly  brake  out  in  the  Sun  :  For,  on  April  9.  the  Disk  was  free.  But  this 
April  11,  la  ft  mentioned,  I  perceived  them  advanced  near  a  quarter 
part  on  the  Disk :  And  consequently  they  brake  out  in  the  Sun  within 
48  Hours  before.  On  April  1 3.  the  Spots  were  become  Umbra ,  in  the 
Morning  •,  and  at  4  of  the  Clock  j  in  the  Afternoon,  there  were  no  Re¬ 
mains  of  either  Macula  or  Umbra . 

From  this  fliort  Continuant  of  thefe  Spots  on  the  Sun,  it  is  more 
than  probable,  they  were  in  a  perpetual  Flux  and  Change  *  and  that 
thofe  Mutations  which  I  perceived  in  them,  whilft  I  was  looking  on 
them,  were  r£al,  not  imaginary. 

Alfo  it  may  be  farther  remarked,  ( which  I  have  frequently  obferved, 
and  which  as  I  remember  Scheiner  obferved  long  ago.,)  That  thofe  Spots 
and  Umbra  which  fuddenly  arife,  do  as  fuddenly  decay,  and  are  foon  ex¬ 
tinct.  And  fuch  Spots,  I  have  farther  obferved,  dofeldomturn  to  Facula, 
as  they  commonly  do  when  longer  on  the  Sun,  asl  {hall  obferve  by  and  by. 

Again,  May  7.  1705.  I  could  perceive  two  Spurs  or  Branches  (Tun¬ 
ning  from  a  Spot)  to  change,  and  be  fometimes  darker,  fometimes 
thinner. 

So  March  30.  1706.  I  obferv’d  fuch  another  Variation.  This  Day, 
or  but  little  before,  Spots  with  F&cula  arofe  in  the  Sun,  which  remained 
not  above  three  Days  on  him.  One  of  thefe  Spots  I  could  manifeftly 
perceive  to  be  fometimes  quite  extinct,  and  then  again  immediately  to 
appear :  And  the  FWwfaalfo,  in  half  an  Hours  time,  had  plainly  alter’d 
their  Shapes.  J 

Otfober  2  9.  the  fame  Year,  I  could  plainly  perceive  the  Macula  and 
F acula  both  to  change  :  And  whilft  I  was  carefully  viewing  them,  I  faw 
a  Spot  arife  in  one  of  thebrighteft  Facul& ,  and  again  nearly  difappear  5 
and  then  again  appear  ftrong  and  fpifs.  I  Ihould  have  been  glad  to  have 
Teen  how  they  appeared  next  Day  ^  but  the  Weather  was  ftormy,  clou¬ 
dy,  and  wet  for  feveral  Days  after.  - 

Another  thing  I  have  obferved  is,  That  the  Macula  do  generally,  if 
not  always,  become  Nebula  or  Umbra  before  they  quite  vanifh  *  and 
after  that,  very  frequently  turn  to  Facvla ,  or  bright  golden  Spots,  more 
illuftrious  and  fulgid  than  the  other  Parts  of  that  glorious  Globe.  If 
the  Spots  are  of  fhort  Duration,  Facula  feldom  enfue  :  Or  if  they  do, 
they  are  commonly  the  Remains  of  fome  Spots  that  had  before  been  on 

K  k  the 
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the  Sun,  and  vanifh’d  perhaps  on  the  fide  oppofite  to  us.  But  Spots 
that  long  continue,  if  they  vanifh  before  that  part  of  the  Sun  revolveth 
out  of  our  fight,  do  very’  often  become  Facula.  Of  which  the  Table 
affordeth  feveral  Inftances,  particularly  July  3.  1.705. 

From  thefe  preceeding  Particulars,  and  their  Congruity  to  what  we 
perceive  in  our  own  Globe,  I  cannot  forbear  to  gather,  That  the  Spots  on 
the  Sun  are  caujed  by  the  Eruption  of  foiHe  new  Vulcano  therein  *  which 
at  firft,  pouring  out  a  prodigious  quantity  of  Smoak,  and  other  opacous 
Matter,  caufeth  the  Spots:  And  as  that  fuliginous  Matter  decayeth  and 
fpendeth  it  felf,  and  the  Vulcano  at  1  aft  becomes  more  torrid  and  fla¬ 
ming,  fo  the  Spots  decay  and  grow  to  Umbr&y  and  at  laft :  to  F&culs.  y 
which  F&cula  I  take  to  be  no  other  than  more  flaming  brighter  Parts 
than  any  other  Parts  of  the  Sun.  Thefe  F&cuIa  I  have  obferved  never 
continue  long  on  the  Sun  :  ,And  the  reafon  I  conceive  is,  becaufe  the 
Vulcano ,  after  its  Smoak  is  over,  doth  not  long  emit  its  Flames  ^  by 
reafon  the  fiery  Pabulum  is  then  near  fpent,  when  once  it  begins  to 
flame  ;  After  which  the  torrid  Vulcano*  foon  returneth  to  the  natural 
Temperature  of  the  Sun,  fo  nearly  at  leaft  as  to  efcape  our  fight,  at  fo 
vaft  a  diftance  as  the  Sun  is  from  us.  .  ;  f;  .  ;  . 

Another  thing  that  may  be  accounted  for,  and  indeed  doth  in  fome 
meafure  confirm  alfo  what  I  have  laid,  is  the  Nuclei ,  or  darker,  part  of 
the  Spots  j  generally  in  moft  Spots,  and  towards  the  middle  of  them. 
Now  it  is  very  ulual  in  Culinary  Fires  in  this  our  Globe,  when  they 
emit  Smoak,  that  the  middle  is  the  darkeft  part.  If  for  Inftance,  we 
were  from  aloft  ip  the  Air,\to  fee  a  thick  Smoak  come  trembling  out  of  a 
Chimney ,  or  the  Mouth  of  a  Vulcano  juft  kindled,  we  fhpuld  find  the 
middle  part,  juft  over  the  Mouth  of  the  Chimney ,  or  Vulcano,  to  be  the 
moft  fpifs  and  dark,  and  towards  the  Extremes  clearer  and  thinner.^  And , 
fol  take  it  to  be  in  the  Eruptions  of  the  Sun  *  that  the  Nucleus  is  juft, 
over  the  Mouth  of  the  ignivomous  Cavern,  and  that  the  mifty  parts  of. 
the  Spot  are  the  thinner  parts  of  the  Smoak,  fwimming.  about  in  that 
Eluid,  ot  A$m, of pbprey  which  I  fuppofe  doth  furround  the  Sun,  as  well  as  . 
our  Globe,  and  the  Moon  manifeftly  ^  yea,  and  in  all  probability, 
every  Planet  of  this  our  Solar  Syftem. 

from  what  hath  been  faid,  we  may  give  a  reafon  why  there  are  fome- 
times  Spots  frequently  on  the  Sun,  and  fometimes  none  in  many  Years- 
One. thing: I  believe  ,t here  is  in  this,  That  there  may  be  Spots,  but  not 
always,  feen.  Bat  therp  are  doubtlefs  great  Intervals  fometimes  when 
the  Sun  is  free j *, as;bet ween  the'  Years,  1660  and  167 1,  1676  and  1684. 
In  which'  time  Spots  could  hardly  efcape  the  light  of  fo  many  curious 
Obfervers  of  the,  Sun,  as  were  then  perpetually  looking  at  him  with 
tfteir  Telefcopes  in  England  r  France,  Germany ,  Italy ,  and  all  the  "World 
over  \  whatever  might  be  before;  from  Scheiner's  Time.  The  reafon  I 
fay,  of  this  long  difappearance  of  the  Spots,  I  take  to  be  from  the 
want  of  extraordinary  Eruptions  ip  that  fiery'  Globe.  The  fulphureous. 
or.  other  Matter,  or  Pabulum  of.  thofe  Eruptions,  is  fpent  or  diffipated, 

and. 
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and  that  Globe  continues  in  its  natural  ordinary  burning  State  till 
there  happens  to  be  a  frefli  Collection  of  fmoaking,  Difplofive*  and 
extraordinary  Matter,  that  caufeth  a  new  Eruption.  Which  Erup- 
tions  generally  happen  between  what  we  may  call  the  Sun’s  Tro- 
picks,  or  in  his  torrid  Zone;  For  I  never  obferved  any  Spots  to  be  near 
the  Sun’s  Poies.  And  if  I  mifremember  licit,  the  Spots  in  Scheiner' s 
Cuts  are  all  about  the  middle  Zon^of  the  Disk.  The  greateft  Evaga- 
tion  I  ever  obferved  of  them  was  March  8.  1704-.  On  which  Day,  be- 
lules  the  dark  Spots  in  the  lifual  Zone,  I  perceived  feme  faint  Spots 
lcarce ,  vmble,  much  nearer  the  Southern  Pole  than  lever  had  feeri 
them.  But  this  was,  no  doubt,  in  fome  meafure  owing  to  the  Pofitiori 
of  the  Earth  in  refpefr  of  the  Sun,  as  well  as  to  the  foutherly  Place 
of  the  Spots  on  him  .*  For  about  the  Equinoxes,  the  Spots  feem  to  march 

as  may  be  feen  by  the  annexed  Fig 
Schemes.  j  6 

Having  thus  obferved  what  part  of  the  Sun  the  Spots  commonly  pof- 
fefs,  I  fhall  next  take  notice  off.thcir  Stages  and  Path  over  the  Sun. 
That  the  Sun  move th  round  his  oWnv  Axis,  is  manifeft,  beyond  doubt 
from  the  Motion  of  the  Spots.  And  that  the  Spots  feem  to  traverfe  the 
Sun,  fometimesin  ftraight  Lines,  fometimes  in  curve  Lines,  curved  this 
way,  and  that  way,  is  as  manifeft  alfo,  and  well  known  to  the  Curious 
and  is  fet  forth  in  the  annexed  two  Figures  :  "Which  Figures  fhew  the 
Stages  of  the  Spots  every  Day  that  I  obferved  them,  and  the  Lines  they 
defcribe  in  feveral  Months  of  the  Year.  The  daily  Stages  in  both  Fi¬ 
gures  are  exect  *  or  if  they  feem  otherwife,  it  is  by  reafon  the  Obfer- 
va tions  werq made  at  different  times  of  the.  Day-,  .  asone  in  the  Morning, 
the  other  fome  following  Day  in  the  Evening,  or  Afternoon.  But  the 
Declinations  of  the  Spots,  or  their  diftances  from  the  Sun’s  Northern  or 
Southern  Limb,  are  lefs  exa£t  in  fig.  63.  than  in  Fig.  6  2,  in  which  latter 
they  are  very  ifear  the  Truth. 

And  the  Caufes  of  the  Defeats  in  the  63d  Scheme  I  fhall  mention, 
to  prevent  the  fame  Errors  in  others  I  my  felf  ran  into. 

1.  The  Diminution  of  the  Sun’s  vertical  Diameter  by  the  Refractions 
was  the  principal  caufe  of  my  Errors..  This,  although  I  was  fufficient- 
ly  aware  of,  yet  I  did  not  think  had  been  fo  confiderable,  for  want  of 
experimenting,  or  well  confideriiig  the  Matter  :  For  i  have  fometimes 
found  the  perpendicular,  or  vertical  Diameter  of  the  Sun  diminifhed, 

from  32  21"  on  the  Meridian,  to  36'  3"  at  the  Horizon,  in  one  and  the 
fame  Day.  i  ..  * 

2.  For  the  fame  reafon  I  was  not  aware  of  the  time  being  fo  long  be¬ 
fore  the  Sun  goes  round,  as  I  found  it. 

3.  Another  Error  was  meafuring  the  Sun’s  Image  on  the  Scene  of 

white  Paper,  with  the  Shade  of  the  Micrometer ^  and  not  by  looking 
through  the  Tube,  and  fo  clafping  the  Limb  of  the  Disk  with  the  pa¬ 
rallel  edges  of  the  Micrometer.  The  former,  although  pradfifed  by 
fome  eminent  Aftronomers,  is  a  far  more  eafy  and  indulgent,  than  ac- 
ctrateway.  K  k  2  "  Since 
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Since  my  foregoing  Account  was  drawn  up,  I  have  feen  other  Spots 
on  the  Sun,  whofe  times  are  exprefted  in  this  following  Table. 


From  the  Spots  in  this  Table  I  had  frequent 
Occafions  to  be  affured  of  my  Opinion,  in  the 
foregoing  Paper.  Particularly  in  viewing  the 
Spots  of ‘  Aiiguft  I.  1708.  freprefented  Fig.  64..) 
where  fome  were  large  and  dark,  others  lefs 
and  thinner,  and  all  encompafs’d  with  Nebula: 
In  viewing  thefe,  I  fay,  I  obferv’d  great  Alte¬ 
rations  at  the  very  time  I  was  looking  on  them. 
Sometimes  the  Nuclei  were  very  dark  and  black, 
fometimes  lefs  fo  ^  and  the  fame  thing  I  obfer- 
ved  alfo  in  the  Nebula  encompalfing  them. 
One  of  the  leffer  Spots  b.  in  Fig.  64.  which  the 
Day  before  was  fufficiently  vifible  and  ftrong, 
was  this  Day,  now  thick  and  ftrong,  and  anon 
languid  and  lefs  vifible.  And  from  the  two 
Spots  a.  and  d.l  could  plainly  fee  a  Smoak  iffuing 
out  to  c,  and  /.  fometimes  vifible  for  5  or  6 
Minutes,  and  then  difappearing  for  a  quarter  of 
an  Hour,  or  more  5  and  then  again  fmoaking 
out,  and  again  difappearing,  as  before.  All 
which  Particulars,  I  faw  over  and  over  again  re¬ 
peated,  for  a  good  while  together,  till  I  was 
weary  of  the  Obfervation. 

Thefe  Spots  I  was  hindered  from  viewing  until  Augitjl  following  • 
And  then  I  found  the  Spot  b.  quite  extindt,  (as  I  expedted,)  as  alfo  fome 
of  the  other  Spots  *  together  with  the  Nebula  grown  lefs.  But  the 
great  Spot  a.  continued  dark  and  ftrong,  only  fometimes  fainter,  and 
then  again  ftronger  $  and  fometimes  like  a  half,  or  horned  Moon  •,  fome¬ 
times  roundifh,  or  rather  of  an  oval  Figure  *,  of  which  latter  Figure 
they  commonly  are,  when  they  are  near  the  "Sun’s  Limb,  which  this 
Spot  was  not  far  off  at  this  time. 
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Thefe  Particulars  are  Confirmations  of  what  I  faid,  That  the  Solar 
Lpots  are  no  other  than  a  S?noak  rijiiig  out  of  the  Body  of  the  Sun,  Of 
which  Opinion  I  have  been  almoft  ever  fince  I  firft  obferv’d  them,  and 
find  that  I  am  not  fingular  in  -this  Opinion,  as  I  fhall  fhew  from  a  part 

oi  a  Letter  from  Mr,  Crabtrieto  Mr ,Gafcoigney  the  Inventor  of  the 
Micrometer.  :  '  •  -  _  .  - 


<  I  writ  alfo  to  Mr  ,Townley  at  that  time  my  Opinion  in  brief  of  the 
t  ^ns  Spots, ^ (which  you  conceive  to  be  Stars,)  and  it  feems  he,  or 
t  writ  to  the  fame  purpofe  to  you,  defiring  your  Opinion.* 

i  rnch  you  freely  deliver ;  for  which  I  cannot  but  commend  you,  and 
c  elPeciall7  r°r  preferring  Reafon  before  any  Man’s  Authority.  Yet 
-  SIve  me  *cave  (pace  tua  Amice  dejideratij/ime)  to  fpeak  my  mindlike- 

“  _  ^  .  4  wife 
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4  wife  freely  concerning  thefe  Appearances;  I  have  often  obferved  thefe 
‘  Spots*,  yet  from  all . my  Obfervations  cannot  find  one  Argument  to 
4  prove  them  other  than  fading  Bodies.  But  that  they  are  no  Stars, 
4  but  unconftant  (in  regard  of  their  Generation)  and  irregular  Excref- 
‘  cences  arifing  out  of,  or  proceeding  from  the  Sun’s  Body,  many  things 
4*  feem  to  me  to  make  it  more  than  probable’. 

4  For  Firft ,  For  their  Form^  they  are  feldom  round,  but  of  irregular 
4  {hapes,  and,  as  I  have  often  feen,  one  fide,  or  end  of  the  Spot  more 
4  thin  than  the  reft,  like  to  a  certain  mifty  Darknefs,  and  by  degrees 
‘  thicker,  grofTer  and  darker,  nearer  to  the  main  body  of  the  Spot  *,  juft 
4  as  the  Smoak  of  fome  pitchy  Fire,  which  is  in  one  part  very  grofs, 

4  and  in  another  more  rare  and  thin,  turning  at  laft  into  meer  Air  ;  Or 
‘  like  a  Cloud,  Fog  or  Mift,  more  thick,  dark,  and  grofs  in  the  midft 
4  and  more  thin,  fluid,  penetrable,  and  tranfparent  towards  the  fides  *, 

4  which  I  fuppofe  is  not  compatible  with  any  of  the  Stars.’ 

4  Secondly ,  For  their  Colour  :  The  light  nefs  thereof  differenceth  them' 
4  from  Stars  or  Planets  *,  they  being  never  of  fuch  abfolute  Darknefs  as 
4  I  obferved  Venus  the  24th  of  November  laft:  Tho’ I  have  feen  Spots 
4  fometimes  little  lefs  than  {he,  yet  always  of  a  far  paler  and  whiter 
4  Colour,  looking  ( at  leaft  in  fome  parts )  like  fome  thin  dilfipated 
4  fubftance.’ 

4  Thirdly,  For  the  manner  of  their  Appearance.  I  have  feen  many  * 
4  Spots,  which  in  the  middle  of  the  Sun  appear  of  a  round  body,  but 
4  coming  towards  the  fide  of  the  Sun,  appear  long.  Which  (if  you 
‘  rightly  confider  it)  is  a  demonftrative  Argument  that  they  are  not 
‘  Globes,  as  all  the  Planets  and  Stars  are:  (for  Globes  always  appear  of 
‘  one  form  ( round )  in  every  Pofition)  but  Exhalations,  or  fuch  like 
‘  fluid  Subftances,  extended  to  a  broad  flat  form  like  our  Clouds,  which 
<  being  over  our  Heads,  and  fo  in  their  full  breadth,  appear  large  and 
‘  broad  *  but  driven  with  the  Wind,  till  they  turn  one  edge  upon  us, 

‘  feem, of  a  long  ftiape.  So  thefe  Solar  Clouds,  being  turned  about  the 
4  Sun,  may  in  the  middle  fhew  their  full  breadth  to  us,  and  about  both  ' 
4  edges  of  the  Sun,  turn  their  edges  to  us  *,  which  anfwereth  to  the  ap« 

4  pearance’. 

4  Fourthly ,  For  their  Continuance.  Some  of  thefe  Spots,  arifing  at 
4  the  Eaft-fide  of  the  Sun,  vanifh  before  they  come  to  the  midft  of  the 
4  Sun.  Others  appear  firft  in  the  middle  of  the  Sun,  and  vanifh  before 
4  they  come  to  the.weftern  Limb*,  and  for  the  moft  part  they  vanifh  be- 
4  fore  they  have  made  a  full  Revolution  about  the  Sun.  Which  argues 
4  them  to  be  but  thin,  vaniftiing,  fading  Subftances,  not  like  the  per- 
4  manent  Bodies  of  the  Stars’. 

4  But  to  take  off  thefe  Reafons,  you  anfwer.  That  you  conceive  thefe 
4  Spots  to  be  Stars  moving  regularly  in  their  own  Orbs,  which  are  many, 

4  tho’ none  of  greater  extent  than  about  ,-D  of  the  <c  Semidiameter  from 
4  its  Circumference  ^  and  that  the  fwifter  Movers  in  the  lower  Orbs, 

4  overtaking  the  flower  in  the  higher  Orbs,  caufe  an  appearance.^  You 
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feem  therefore  to  think,  that  they  being  To  thin  Bodies,  the  Sun’s 
Rays  pafs  through  them,  and  fo  one  cannot  be  feen  alone,  till  more 
being  together,  one  heaped  behind  another,  they  ftop  the  light  of  the 
Sun’s  Rays,  and  fo  caufe  an  appearance.  This  I  conceive  is  your  Mean¬ 
ing  ;  or  elfe  fas  you  feem  to  infmuate  afterwards)  that  the  higher  re¬ 
flects  the  Sun’s  Rays  ftrongly -enough  upon  the  lower  (when  they 
come  within  the  Angle  of  Reflection)  to  make  the  interjacent  Planet 
indifcernable’.  But  to  thefe  I  anfwer, 

i.  ‘  If  it  be  by  their  coming  within  the  Angle  of  Reflection,  that 
the  light  of  the  Sun  reflected  from  the  outer  Planet  upon  the  inner, 
doth  make  it  (as  you  fpeak)  indifcernable,  then  that  Light  fo  reflect¬ 
ed,  is  reflected  either  upon  all  places,  as  the  M^ons  and  Planets 
Light  *,  or  but  upon  one,  as  is  the  Reflection  of  a  plain  Looking-Giafs. 
If  the  firft,  there  would  never.be  many  feen  (feldom  above  one  or 
two)  becaufe  the  outermoft  would  continually  make  the  inner  undif- 
cernable.  But  Gaffendus  affirms,  There  are  feen  fometimes  forty  at 
once  in  the  Sun’s  Body.  If  the  2d,  there  would  always  be  many  feen, 
becaufe  reflected  Light  would  but  occupy  a  little  room,  and  that  but 
for  a  fmall  time,  till  the  fwifter  were  paft  the  place  of  Reflection  : 
Whereas  many  Days  there  are  none  at  all  feen  in  the  Sun’s  Hemifphere : 
And  in  both  thefe  Cafes,  the  outermoft  Planet  of  all  would  always  in 
the  fpace  of  27  Days,  be  feen  in  the  fame  place,  being  never  ob- 
fcured,  none  of  the  inferior  being  able  to  reflect  Light  upon  it.  Add 
hereunto,  if  any  kind  of  Reflection  fliould  make  them  to  appear  bright 
like  the  Sun,  and  fo  not  diftinguifliable  from  the  Light  ot  the  Sun, 
what  fliould  hinder,  but  we  fhould  fee  them  alfo  bright  Bodies  by  the 
fide  of  the  Sun,  when  they  are  palling  either  by  the  Weft,  or  Eaft-fide 
of  the  Sun’s  Body  ?  The  Light  being  then  reflected  upon  them  by  the 
inferior  Planets  as  well  as  at  other  times,  and  that  alfo  upon  much  of 
that  fide  cf  them  which  we  fliould  behold’. 

c  But  if  you  wave  this  Conceit^  as  infufficient,  and  fly  to  your  for¬ 
mer,  That  the  fwifter  Movers  in  the  lower  Orbs,  overtaking  the 
flower  in  the  higher  Orbs,  caufe  an  appearance.  To  this  I  anfwer. 
1.  The  thing  you  fuppofe  feems  to  me  neither  neceflary  nor  probable, 
nor  do  I  conceive  why  they  Ihould  not  be  feen ,  being  themfelves 
alone,  as  well  as  conjoined,  feeing  all  other  Stars  and  Planets  are  fo. 
.2.  If  it  be  becaufe  they  are  of  a  thin,  tranfparent  Subftance,  till  many, 
being  one  behind  another,  make  them  to  feem  grofler*  Then  they  are 
not  of  the  nature  of  other  Planets,  as  is  proved  in  V  and  ? ,  who  of 
themfelves  appear  dark  Bodies,  when  they  come  between  us  and  the 
Sun*,  nay,  they  muft  be  more  thin  than  our  Clouds,  which  will  eafily 
be  feen  between  us  and  the  Sun,  and  hides  it  from  us.  3.  If  it  be  be¬ 
caufe  they  are  fo  little,  that  the  Imperfection- of  our  Glaffes  cannot 
difeover  one  alone,  there  muft  be,  without  doubt,  many  Millions  of 
them*,  which  how  they  can  be  included  within  the  com  pafs  of  /0  of 
the  O  Semidiameter,  we  fhall  confider  anon.  I  have  feen  one  of  an 
'  ■  _  _  ‘  ordinary 
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<  ordinary  Darknefs,  (yea  darker  than  many  greater)  yet  not  above  5" 
c  Diameter.  If  this  confift  of  two  or  many,  of  themfelves  invifible, 

<  how  many  were  inthofe  which  Gaffendns  fawof  i'  f  Diameter?  4.  The 

<  Figure  of  thefe  great  ones  (being  neceflarily  compofed  of  Stars  of  fuch 
t  different  Orbs  and  Motions)  would  quickly  vary,  by  reafon  of  the 
c  diverfity  of  their  Motions  *,  like  as  we  fee  ‘in  a  Flock  of  fmall  Birds, 
c  But  ?thl y,  you  fay  thefurtheft  of  thefe  Orbs  is  not  above  ±  of  the 
c  Sun’s  Semidiameter  from  its  Circumference.  But  there  would  not,  in 

<  that  fmall  fpace,  be  room  enough  for  fo  many  Orbs  of  Planets,  as 
1  have  been  Jeen  at  once.  Which  I  prove  thus.  1.  Gajfendus  affirms 

<  there  are  fometimes  fome  of  about  the  ,-o  part  of  the  b  Semidiame- 

<  ter  •  which  is  the  whole  fpace  allowed  by  jmu  for  them  all.  And  I 

<  my  felf  have  feen  of  ~r  of  the  O  Semidiameter  :  And  yet  you  mull 
c  confefs  thefe  great  ones  could  only  be  the  Conjunctions  of  fome,  not 
i  all.  2.  There  are  many  times  feen  in  the  ©  Superficies,  a  great  num- 

<  ber  of  Spots,  whofe  Diameters  added  together,  would  do  more  than 

<  twice  fill  the  fpace  you  fpeak  of.  I  my  felf  have  feen  it,  and  fo  I 

<  believe  have  you.  Gajfendus  affirms,  There  are  fometimes  40  feen  at 
1  once  ;  If  this  was  by  Conjunction  of  Planets,  in  every  Appearance, 
c  there  was  at  leaft  80  Bodies  at  once  on  this  fide  the  ©4  it  may  be  as 
c  many  on  the  other  fide,  befides  thofe  unfeen  (by  your  Reflection  or 

<  otherwife)  which  doubtlefs  muff  be  far  more  than  feen.  For  it  is  a 

*  moft  rare,  and  I  think  unheard  of  thing  to  fee  but  3  (which  is  lefsthan 

<  the  half)  of  our  Planets,  conjoin’d  in  vifible  rf  at  once;  So  that  with- 

*  out  queftion,  if  they  be  Planets,  they  are  many  hundreds*,  which 

<  muft  have  fo  many  feveral  Orbs,  and  which  certainly  cannot  be  done 
t  in  fo  narrow  a  compafs,  as  the  ,7  of  the  ©  Semidiameten  And  that 
«  they  qannot  have  any  larger  (i  fuppofe  not  fo  large  an)  extent  from 

<  the  ©  Superficies,  may  be  proved  by  their  Motion,  through  the  vifible 

<  Hemifphere  of  the  Stiffs  fpherical  Body,  by  comparing  the  Swifcnefs 

*  of  their  Motion  towards  the  middle  and  fides  together.  6.  If  one  of 

<  thefe  (imagined)  Planets  be  fwifter  than  another,  as  they  muft  needs  be; 

‘  then  the  d  of  2  or  3  fwifter  ones  would  make  a  Spot  of  fpeedier  motion 

*  than  the  d  of  2  flower  ones  ;  But  the  motion  of  all  about  the  @  Cen- 
c  ter,  is  always  equal  ^  3rea,  and  the  Spots  retain  the  fame  Pofition 
«  one  to  another,  (confidering  the  Sun’s  Sphericity,  and  the  Angle  of 
1  their  appearance  to  usj  juft  like  the  Fixed-Stars.  So  affirms  Gajfen- 
c  dus ,  Moveri  omnes  eodem  &  vniformi  motu ,  adeo  tit ,  cum  ylures  fuerint, 
c  nulla  antevertat  aliam ,  fed  einidem  tenorem  in  dijeo  (  perinde  fervent 
6  inter  fe,  ac  fervant  Fixa  in  frmamento\ 

c  As  for  that  other  annual  Motion  of  the  Spots,  you  fpeak  of,  from 
4  Weft  to  Eaft,  upon  their  Axis  inclined  above  8  Degrees  to  the  Eclip- 

<  tick  *,  I  fuppofe  it  is  not  any  real  Motion  of  the  Orbs  of  thofe  folar  * 
4  Planets  or  Spots,  but  only  a  vifible  Motion  fo  appearing,  caufed  (in 

4  Kepler's  Syftem)  by  the  Sun's  rolling  upon  its  own  Center  in  the 

*  midft  of  all  the  Orbs,  not  exactly  in  the  way  of  the  Temporary  Eclip- 

tick9  t 
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c  tick,  but  in  the  Via  regia  (as  Kepler  calls  it)  inclined  certain  Degrees 
4  to  the  Temporary  *  thereby  turning  about  with  him,  the  fame  way, 

*  h.is  adventitious,  or  excrementitious  Parts,  the  Spots,  by  his  Magne - 
4  tical  or  Sympathetical  Rayes .  And  hence  may  be  demonftrated  the  ap-  :• 
4  pearance  of  that  annual  Motion  in  the  Sun’s  Spots  you  fpeak  of.  See 
c  Galilaus,  Syft.  Coftn.  p,  11 9->  &  fe<l*  So  alfo  in  Ptolemy's  and.  Tycho's - 
4  Syftem,  the  fame  appearance  may  be  demonftrated,  fuppofing  the  ©  > 
4  fixed  in  the  middle  of  the  Univerfe,  and  the  O  rolling  round  upon  the 
4  fame  Poles  of  that  Via  regia  for  way  of  the  Spots,)  and  ‘keeping  his 
4  Axis  in  Parallelifm  continually  towards  one  and  the  fame  part  of  the  - 
4  Univerfe.  This  may  be  certainly  demonftrated,  altho5  GaliUus  there 
4  affirms  the  contrary.  Other  Hypothefes  of  that  Motion  maybe  feigned, 

4  as  by  the  annual  Converfion  of  the  Poles  of  the  Via  regia  about  the 
4  Poles  of  the  Ecliptick  in  the  Sun’s  Body  :  But  none  I  conceive  fo  com- 
4  pendious,  as  the  one  of  the  former.  For  my  part,  I  incline  to  the 
4  fir.ft  .•  yet  if  when  we  fee  you,  you  {hew  us  any  more  likely  Theory, 

4  for  my  part  I  fhall  be  ready  to  confent  to  you  in  any  thing  with 
4  reafon’.  ‘  i 

4  Thus  you  have,  what  for  the  prefent  I  conceive  of  thefe  Macula 
4  Solares.  Tromundus  mentions  one  Jo.  Tarde  Gallus ,  who  thinks  them 
4  to  be  Secondary  Planets  *,  who  hath  written  a  Book  of  that  Subject, 

4  and  calls  them  AJlra  Borbonia :  But  I  could  never  yet  fee  it.  What 
4  you,  or  he,  or  others  may  alledge  for  that  Opinion,  I  know  not.  I11 
4  the  mean  time  it  were  too  much  Levity  in  me,  againft  my  Judgment, 

4  to  acknowledge  them  Stars  ^  unlefs  I  fee  at  leaft  fome  poifibility  how 
4  they  may  be  fo,  or  fome  probability  why  they  fhould  not  rather  be 
4  Spots.  Which  when  you,  or  they  do  produce  from  better  grounded 
4  Reafons,  Optical  Experiments,  or  Demonftrations,  I  {hall  willingly  re- 
4  cant  my  Opinion’. 

Fig.  62.  Shews  the  Stages  and  Lines  defcribed  by  the  Spots  upon  the  Sun 
in  September  and  November  1706.  and  in  February  and  March  170-.  and 
in  September  and  November  1707.  Fig.  63.  Shews  the  Stages  and  Lines 
defcribed  by  the  Spots  upon  the  Sun  in  January  170*.  and  in  May,  June, 
and  October  170?. 


XVI F.  Obfervations  made  of  the  Sun’s  Altitudb  before  the  Eclipfe 
sun  at® im-  ^eSan?  in  order  to  rectify  the  Watch. 


bridge, 4  Miles 
from  JBofton  in 
NewEngland, 
June  12  1694, 
by  Mr.  Tho* 
Brattle, 

w,2$2.ip.i630. 


By  the  Watch  Comp.  Altit.  |  Time  by  Calcul.  j  Differ, 
h 

T8  26  37O - 49  31  ) — '-8  1 6  40  0  - - 9  57 

at<  31  27>Mane  48  2 6>— .  21  4o> - 9  47 

C  38  26  — — 47  2oj«— y-  28  32  j  ' — . — »  9  54 


The 


Chap*  III.  ObferVations  of  Eclipfesl 

The  Eclipfe  was  firft  perceived  at  <)\  25'.  by  the  Watch,  atwhicK 
time  the  Sun  had  fcarcely  been  eclips’d  i  Minute,  fo  that 
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full  3  digits 
about  4 
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oo4  fenfibly  decreased  near  t  of  a  digit 
044  neareft  to  10  digits 

15  full  9  digits,  1.  e.  full  3  digits  reftored,  or 
the  Shadow  rather  within  9  digits. 

19  8  i  compleat 
24-7  full  8  digits 

4  mi  7  s . 

38  full  6  7  digits  • 

424- juft  6 

5  2f  juft  5 
03  P.M.  full  4 

16  full  2  f 
2  2  better  than  2 
3 1  better  than  1 
38  ended.  ‘ 

Obfervations  made  after  the  Eclipfe  was  done,  of  the  Sun’s  Altitude, 
ti  order  to  rectify  the  Watch. 
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■'  Hence  it  appears,  that  the  Watch  went  about  io  Minutes  too  Faffc  du¬ 
ring  the  whole ‘Eclipfe*  as  we  have  all  the'way  allowed. 

So  that  the  Eclipfe 
Began  at  9h.  14  Mane 

Ended—  — - — *  — o  38  P.  M. 

Lafting  in  all  3  24  ^ 

In  the  Calculation  the  Latitude  of  Bojfortw as  allow’d  to  be  42°  25'. 

V  r  ‘  4  '*  t  i  *  ■  '  >  *  .  .  ■ 

''Another  at  the  At  Ioh  °°m  The  Slin  W3S  not  touch’d. 

fame  place,  06  The  Moon  entred  on  the  S.  S.  W.  Point  as  near  as  I 

Nov. 27. 1 703.  could  judge. 

by  the  fame,  ib,  _  15  The  Eclipfe  was  confiderably  advanced. 

^  l  20  Seem’d  to  be  about  half  a';  Digit  eclips’d,  rather  more 

than  lefs,  and  the  Section  to  be  a  fmall  Matter  more 
W  efterly. 

10  2$  Much  the  fame,  and  near  the  fame  Point. 

30  Seem’d  to  be  lefs.  ‘ 

33t  The  middle  of  the  Se&ion  nearer  the  S.  W.  and  the  Dia- 
.  •  •  meter  of  the  Section  lefs  every  way. 

377  Much  lefs  and  nearer  the  Weft. 

•r  r  444  it  ended,  and  was  juft  over,  going  off  near  the  S.  W.  fo 

that  all  the  while  it  was  within  a  Point  or  two  of  the 
place  where  it  firft  came  on,  or  between  the  S.  S.  W.. 
and  S.  W. 

I  judg’d  when  it  was  at  the  height,  that  the  Chord  of  the  eclips’d  part, 
was  neareft  equal  to  the  fide  df  aninfcrib’d  Decagon,  or  fubt  ended  about 
■rs  of  the  Periphery  of  the  Sun’s  Disk. 


'Another  May  XYIII.  i. The  Morning  was  cloudy  and  mailt, till  about  Eight  a  Clock, 
x.  iioS.  at  when  the  Clouds  began  to  break,  and  w.e  had  fometimes  a  fight  of  the 
by^Mr, Flam-  ^un  t^irouSfi  the  Spaces  betwixt 1  them*  A  feven  Foot  Telefcope  was 
itcad, ».  306.  fitted  up  with  a  Scene  to  receive  the  Species  of -the  Sim  caft  through  it, 
22-37.  and  on  which  it  was  about  feverb  Inches  Diameter,  divided  into  Digits 
by  fix  concentrick  Circles.  But  Clouds  coming,  the  Sun  frequently 
rendred  this  way  of  obferving  inconvenient,  and  therefore  laying  afide 
the  Apparatus  of  the  Scene,  I  viewed  him  through  the  fame  Telefcope, 
with  fmoaked  Glaffes,  to  fave  my  Eyes,  and  noted: 


jivk 

J\4, 

Mane* 


Time  corr. 


ay  iff  by  the 
Pend. 
Clock. 

8h,  21^30 
c  r  28.00 


'MI 


T  -> 


ii  J. 


Avery  fmall  part  of  the  Sun’s  Diameter  was  eclips’d. 
The  Chord  of  the  Arch  of  the  Sun’s  Periphery 
e&ipfed  was  14.  40".  then  followed  frequent 
Clouds  through  the  Spaces  betwixt  *,  then  fome 
Zenith  Diffarices  of  the  Sun  were  taken  for  cor¬ 
recting 
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9h* 

11 

26 

46" 

20 

10 

31 

5o 

TO 

33 

5C 

reding  the  Clock,  and  afterwards  near  the  middle 
of  the  .Eclipfe.  ,  •  _  r 

The  parts  of  the  Diameter  remaining  clear  — 7  00 

*  —  - 4.  ^O* 

Frequent  large  Clouds  again  till  the  Sun  appeared 
through  the  breaks,  and  we  faw  the  Eclipfe 
was  not  ended.  Clouds  again  till 

When  the  Sun  {hone  out  again  we  faw  his  Limb 
entire,  and  the  Eclipfe  certainly  over, 

2.  Mr.  Stephen  Gray  bad  prepared  a  Scene  placed  behind  his  7  Foot  Qnterbu- 
Glafs,  fothat  the  Species  of  the  Sun  projected  on  it  was  feven  Inches  ry,  ib.p. 2  238. 
over  *,  b  t  having  the  fame  fort  of  Weather  we  had  at  Greenwich ,  he  faw 
not  the  beginning,  by  reafon  of  Clouds,  but  other  Phafes  with  the  end 
he  noted  as  follows. 


A  „ 


Correct  Time  by 
the  Pend.  Clock. 
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The  Sun  fhining  for  a  fhort  time,  the  Eclipfe  feem’d 
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fThe  end  accurately  with  a  Tube  of  16  Foot. 


3.  Mr.  Abr.  Sharp  caft  the  Species  of  the  Sun  on  a  Scene-plate,  be-  ^Horton, 
hind  his  feven  foot  Glafs,  fo  as  it  appeared  feven  Inches  over.  By  Yorkfliire/i^ 
reafon  of  cloudy  Weather,  he  faw  neither  the  beginning  nor  end  ; 
other  Phafes  near  the  middle,  as  follows. 

Times  cor  red  by 

the  Pend.  Clock. 

»  a  ^  ^  A 

By  Ocular  Eftimation. 


8h. 

3  s' 

00" 

digits  dark  3 

9 

01 

00 

- - -—-7 

4 

54 

-  ■■■—  "ft-  **  ■**'*  8 

% 

f 

6 

33 

■ - —  8 

7 

53 

* - - 8 

12 

5o 

9 

16 

oS 

.  ZZ7Z  __  9 

2 

I  o 


4  . 

i  » 


L  1 


*8 


V 


i6%  ObferVations  of  Bclipfes.  Part  I. 

jfck.  48' - 9J.  exactly,  the  Sun  Aiming  out  dear. 

20  45 - 9r  the  Sun  ftill  fhining  clearly.  Great  eft  Obfcurity*. 

2 1  48 - 9  r  ft ^  1  clear. 

28  46 - '9 

44  45— ““7 

54  42“~ - 5-r 

ic  c6  i°  r"~3i  .. 

1  55; - precisely. 

24  00  The  Sun  feen  through  the  Clouds,  the  Eclipfe  not  ended. 

30  00  The  Sun  feen  again  perfedtly  round  and  entire. 

rJt  Bern;  ib.  4.  Captain  Stannyan ,  who  was  there  with  his  Kinfman,.  Her  Majefty’s 
224c/  Envoy,  writes,  the  fame  Day  to  me,  c  That  the  Sun  was  totally  darkned 
4  there9 for  47  Minutes  of  Time*  that  a  fixt  Star  and  a  Planet  appeared 
6  very  bright  *  and  that  his  getting  out  of  the  Eclipfe  was  preceded  by  a 
4  Blood  red  freak  of  Light ,  from  its  left  Limb  *  which  continued  not  long - 
4  er  than  6  or  7  Seconds  of  Time  *  then  part  of  the  Sun’s  Disk  appear’d, 
4  all  of  a  fudden,  bright  as  Venus  was  ever  feen  in  the  Night*  nay, 
4  brighter  *  and  in  that  very  inftant  gave  a  Light  and  Shadow  to  things, 
4  as  ftrong  as  Moon -light  ufes  to  do’. 

'jhe  Captain  is  the  firft  Man  I  ever  heard  of  that  took  notice  of  a 
red  ftreak  of  light  preceding  the  Emerfion  of  the  Sun  s  Body  from  a  total 
Eclipfe.  And  I  take  notice  of  it  to  you,  becaufe  it  infers  that  the  Moon 
has  an  Atmofphere  *  and  its  fhort  continuance  of  only  6  or  7  Seconds  of 
Time,  tells  us  that  its  height  is  not  more  than  the  5  or  6  hundredth  part 
of  her  diameter * 

j,  Genevs  h  5.  The  total  Eclipfe  of  the  Sun,  which  happened  on  the  12th  of  May, 
Mr.  Facio  ’  170 6.  N.  S.  did  prefent  to  the  Inhabitants  of  Geneva  a  magnificent  and 
Duiller,  ib.  furprizing  Sight.  The  more  learned  did  obferve  that  Eclipfe  with  much 
b-1 4»,  Satisfaction  .-  But  it  did  ftrike  many  of  the  Common  People  with  a 

great  deal  of  Terror.  A  little  after  the  Sun’s  rifing,  the  Sky  did  feem 
clear;  though  the  Air  was  thick  already  with  fome  Vapours.  Many 
littleClouds  did  afterwards  arife  here  and  there,  and  the  Vapours  did 
much  encreafe.  For  want  of  a  Pendulum  Clock,  in  a  convenient  place, 
the  Moment  of  the  total  Immeriion,  the  Moment  of  the  firft  Emerfion, 
and  that  of  the  end  of  the  Eclipfe,  could  not  be  accurately  obferved. 
Tho’  the  Sky  was  fomewhat  overcaft,  the  heat  of  the  Sun  was  already 
felt  when  the  Eclipfe  did  begin :  But  a  very  fenfible  Coldnefs  took 
place,  as  the  Moon  did,  by  degrees,  cover  a  greater  and  greater  part  of 
the  Sun,  and  the  light  decreafe.  The  Eclipfe  was  obferved  only  with 
fome  Glaffes,  either  darkned  with  Smoak,  or  but  little  tranfparent ; 
and  by  receiving  the  Sun’s  Image,  through  a  fix  Foot  Telefcope,  which 
reprefen  ted  the  Objects  inverted,  upon  a  white  Paper,  placed  at  fome 
diftance  from  the  Eye-Glafs.  When  the  Sun  was  near  being  totally  dark, 
4die  bright  Crefcent  which  did  remain,  was  feen  to  diminifh  more  and 
'  "  more 
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more,  upon  the  Paper,  where  its  Image  was  received.  And  when  that 
Crefcent  was  reduced  to  a  very  narrow  Breadth,  and  to  a  very  little 
Length,  it  was  feen  of  a  Bidden  to  difappear  :  And  in  that  Moment  the 
whole  Sun  was  eclipfed.  At  the  fame  inftant  of  Time,  the  Darknefs, 
which  was  already  very  confiderable,  did  become  much  greater.  The' 
Clouds  did  change  of  a  Bidden  their  Colour,  and  became  red,  and  then' 
of  a  pale  Violet.  There  was  feen,  during  the  whole  Time  of  the  total 
Immerfion,  a  whitenefs,  which  did  feem  to  break  out  from  behind  the 
Moon,  and  to  encompafs  it  on  all  fides  equally.  The  fame  whitenefs 
was  but  little  determined,  in  its  outward  fide,  and  was  not  broad  the 
twelfth  part  of  the  Diameter  of  the  Moon.  This  Planet  did  appear' 
very  black,  and  her  Disk  \rery  well  defined,  within  the  whitenefs, 
which  encompafied  it  about,  and  whofe  Colour  was  the  fame  with  that 
of  a  white  Crown  or  Halo,  of  about  four  or  five  degrees  in  Diameter, 
which  accompanied  it,  and  had  the  Moon  for  its  Center.  The  Star  of 
Venus  was  feen,  at  the  fame  time,  at  fome  diftance,  without  that 
Crown,  between  the  Eaft  and  N.  E  in  Reference  to  the  Sun.  The- 
Planets  of  Saturn  and  Mercury  were  feen  alfo  by  many,  Eaftward  from 
the  Sun’s  place.  And  if  the  Sky  had  been  clear,  many  more  Stars  might 
have  been  feen,  and  with  them  the  Planets  of  Jupiter  and  Mars  *,  that 
towards  the  Eaft,  and  this  toward  the  Weft:  And  fo  the  feven  Planets 
might  have  been  feen,  almoft  all  at  once.  Accordingly  fome  Gentle¬ 
women,  being  in  the  Country,  did  tell,  as  is  faid,  more  than  fixteeii' 
Stars.  And  many  People,  which  were  on  the  neighbouring  Mountains, 
did  fee  the  Sky  ftarry,  in  fome  places,  where  it  was  not  overcaft,  as  du¬ 
ring  the  Night,  in  the  time  of  the  lull  Moon.  The  total  Immerfion  did 
begin  about  three  Quarters  paft  Nine.  The  Duration  of  the  total  Dark-- 
nefs  was  precifely  three  Minutes,  or  i  &o  Seconds,  to  the  Moment  that 
the  firft  Ray  of  the  Sun  did  begin  to  appear  again,  with  much  Bright- 
nefs.  And  this  time  was  obferved  with  a  fimple  Pendulum  ^  which 
was  afterwards  compared  with  a  Pendulum' Clock,  {hewing  the  Seconds, 
and  regulated  upon  the  mean  Motion  of  the  Sun.  The  Council  was  met 
during  the  time  of  the  Eclipfe*,  but  they  did  rife  from  their  Seats,  a 
little  before  the  total  Obfcuration  *,  becaufe  one  could  neither  read  nor 
write.  They  perceived  as  they  came  down  the  Stair-cafe  of  the  Town- 
Houfe,  fome  Swallows  amazed,  looking  for  a  refting  place  *,  and  many/ 
Bats  flying  out.  In  other  places  the  Hens  and  Pigeons  would  make 

hafte  towards  their  Houfes.  . . 

A  little  time  after  the  Sun  had  began  to  appear  again,  the  white— 
nefs  and  the  Crown,  which  did  encompafs  the  Moon,  did  entirely 
vanifti.  The  Sun  did  then  fhew  it  felf  more  and  more  v  appearing  at 
firft  as  a  little  Crefcent,  which  did  ftill  increafe  ^  and  whofe  Concave 
fide  did  feem  terminated,  as  by  an  Arch,  defcribed  with  the  Compafs. 
A  little  before  the  total  Obfcuration,  the  Country  on  the  Weft  fide  did 
already  feem  overcaft  with  Darknefs  *  and  after  the  total  Obfcuration, 
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the  Darknefs  was  feen  to  leave  us  more  and  more,  and  to  fly  Eaftward. 
According  to  Mr.  Profeflor  Gautier  s  Obfervations,  from  the  firfl:  Emer- 
lion  of  the  Sun,  to  the  end  of  the  Eclipfe,  there  was  ih  9'  30".  As  to 
the  accurate  times,  they  are  uncertain,  the  Pendulum  Clock  having  been 
fet  only  by  afmall  Sun  Dial.  I  fend  you  alfo  the  following  Account, 
which  the  fame  Gentleman  did  communicate  to  me. 

c  Obfervations  on  the  Eclipfe  of  the  Sun,  of  the  12th  of  May,  17c 6, 
c  made  a t  Marfeilles,  in  the  Obfervatory  of  the  Jefuits  of  St.  Croix  * 
c  by  Monfieur  Cbazelles ,  Ingineer  of  the  Galleys,  and  by  Father  Laval , 
c  Jefnit ,  Royal  Profeflor  of  Hydrography. 

c  The  Eclipfe  did  begin  at _  _ _1  -  -  8*.  2Sr  40" 

1  It  did  reach  the  Sun's  Center  at  - — ....  — — — - 9  6  11 

€  It  was  total  at — - - - .  9  34  15 

The  Sun  did  begin  to  appear  again  at  -  9  3  -j  9 

6  The  Eclipfe  did  come  again  to  the  Center  at  — -  —10  12  23 

4  It  did  entirely  end  at—  — - -  - — 10  47  50 

c  Three  Stars  were  diftinctly  feen  *,  and  during  three  Minutes  it  was 
*  not  pollible  to  read.  And  there  did  remain  one  bright  Digit,  all  about 
4  the  Globe  of  the  Moon5. 

The  Mannor  Houfe  of  Dnillier  is  in  the  Latitude  of  4 6°  24'.  in  Lon¬ 
gitude  it  is  40  1  3'  45"  to  the  Eaftward  of  the  Royal  Obfervatory  at  Paris. 
And  St.  Peter's  Church  at  Geneva ,  is  in  Latitude  o°  12'  to  the  South¬ 
ward,  and  in  Longitude  0°  5'  2"  to  the  Weftward  of  Duillier.  But  of 
this  another  time. 

According  to  thefe  Obfervations,  the  Altitude  of  the  Moon’s  Atmof- 
phere  cannot  well  be  fuppofed  lefs  than  of  130  Miles,  in  perpendicular 
height  :  of  which  Miles  60  go  to  one  Degree  of  the  Earth.  Neither 
could  that  Atmofphere  be  difcovered,  before  the  time  of  this  Eclipfe, 
by  any  Refraction  of  the  Stars  •  Probably  becaufe  of  this  Refraction’s 
fmallnefs-  and  for  want  of  proper  Obfervations.  And  though  it  was 
very  plain  that  the  Atmofphere  of  the  Moon  mull  needs  Ihew  it  felf,  in 
the  time  of  a  total  Eclipfe  of  the  Sun  ^  yet  I  do  not  know  that  any 
body  did  think  of  this,  till  in  the  laft  Month  of  May,  many  Perfons 
did  actually  fee  it. 

Some  particular  Obfervations,  which  are  intended  to  be  made  pnblick, 
do  evince  that  our  Atmofphere  is  fometimes  vilible,  all  along,  from  the 
Surface  of  the/ Earth  to  the  perpendicular  height  of  one  Semidiameter  of 
the  Terreftrial  Globe.  And  the  continued  appearance  of  a  Crown,  of 
only  four  or  five  degrees  Diameter,  about  the  Sun,  during  the  whole 
time  of  the  total  Obfcuration,  dees  fhew  that  the  iftthereal  Matter,  in 
which  that  Crown  was  produced,  mufi:  be  at  a  very  great  height  above 
the  Surface  of  the  Earth.  But  if  that  Crown  was  to  be  feen,  fo  far  as 
the  W  eather  did  permit,  in  all  the  Places  where  the  Eclipfe  was  total, 
it  muft  be  concluded,  that  the  Caufe  of  it  was  not  in  our  Air,  but  in 

fome 
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tme  Vapours  incompaffing  the  Sun:  and  probably,  in  thofe  very  Va¬ 
pours,  which  produce  that  pointed  Light,  that  has  been  obferved  lying 
in  a  manner  along  the  Ecliptick,  and  that  has  the  Sun  for  Center.  Now 
either  of  thefe  Conclufions,  viz.  concerning  the  great  height  of  the  parts 
of  our  Atmofphere,  capable  of  producing  that  Crown,  or  elfe  concern**- 
ing  a  Meteor  obferved,  not  in  our  Air,  but  in  the  Vapours  that  incom-' 
pafs  the  Sun,  is  very  lingular,  and  deferves  a  great  deal  of  Attention. 

If  ever  fuch  another  appearance  fhould  be  feen,  in  the  time  of  a  total 
Eclipfe,  it  would  be  proper  to  obferve  accurately  the  leaft  Diameter  of 
the  Crown,  from  infide  to  infide :  And  to  take  notice  whether,  during 
the  whole  time  of  the  total  Immerfion,  the  inward  Circle  be  every  where 
continued,  and  of  an  uniform  Figure.  The  lefs  the  laid  Diameter,  and 
the  greater  the  Excefs  of  the  Moon’s  apparent  Diameter  above  that  of 
the  Sun  as  alfo  the  greater  the  apparent  Altitude  of  the  Sun  is  above 
the  Horizon*,  the  higher  the  Caufe  which  produces  the  Crown  mull  be 
above  the  Surface  of  the  Earth.  And  the  Poiition,  upon  the  Moon’s 
Disk,  in  reference  to  the  Zenith,  of  the  Points  of  Contact,  where  the 
Sun  disappears,  or  begins  to  fhew  it  felf  again,  is  here  alfo  of  fome  Con- 
iideration. 

6.  Habuimus  die  12.  Mail  Eclipfin  Solis  totalem  fimul  8c  annularem*,  A*  Zurich, 
totalem,  quoniam  Sol  integer  a  Luna  fuit  obtedtus  *,  annularem  autem  ^  fer‘icj1/er 
non  proprie  ita  didtam,  fed  per  Refradtionem ,  quandoquidem  circa  f 
Lunam  fulgor  apparuit  rutilans,  aradiis  per  Atmofphsram  Lxmx  refradtis 

ortus. 

Initium  Eclipieos  fuit  mane  hora  8.  /  54 . 

Medium  hora  9.  $S?. 

Finis  hora  11.  12'. 

Mora  mediae  Sc  plena?  obfcurationis  4 . 
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Another  at 


The  correct  ap-The  Beginning  we  could  not  fee  for  Clouds, 
parent  Time. 

The  Sun  peep’d  out  of  the  Clouds,  and  I  judg’d  by  my  Upnunfter^ 
Eye,  that  about  one  Tenth  of  a  Digit  was  eclips’d. 

Then  Clouds  nearly  all  the  time  of  the  Eclipfe.  ham,  «.  520. 

A  little  Obfcuration  appear’d  through  the  Telefcope,  />•  312* 

A  very  little  Obfcuration  through  the  Telefcope. 

Then  Clouds.  And  at  / 

We  could  difcern  no  Remains  of  the  Eclipfe  through  the 
Telefcope. 


From  thefe  Obfervations  I  imagine  the  end  was  much  about  8h 
the  Morning. 


♦  0  3  m 


.  XX.  Though  it  be  certain  from  the  Principles  of  Altronomy,  that  Mother  April 
there  happens  neceffarily  a  Central  Eclipfe  of  the  Sun  in  fome  part  or  22.  17*  5* 
other  of  the  Terraqueous  Globe,  about  twenty  eight  times  111  each 

Period  of  eighteen  Years  5  and  that  of  thefe  no  iefs  than  eight  do  pafs  ‘  3‘ 

.  over • 
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over  the  Parallel  of  London,  three  of  which  eight  are  total  with  con¬ 
tinuance  •  yet  from  the  great  variety  of  the  Elements  whereof  the  Cal¬ 
culus  of  Eclipfes  con  lifts,  it  has  fo  happened  that  fince  the  20th  of  March, 
Anno  Cbrijli  1 140,  I  cannot  find  that  there  has  been  fuch  a  thing  as  a 
total  Eclipfe  of  the  Sun  feen  at  London ,  though  in  the  mean  time  the 
fhade  of  the  Moon  has  often  paft  over  other  Parts  of  Great  Britain. 

I  received  the  Orders  of  the  Society  to  provide  for  the  Obfervation  of 
this  Eel i pie  to  be  made  at  their  Houfe  in  Crane-Court ,  and  accordingly  I 
procured  a  ^jiadrant  of  near  30  Inches  Radius ,  exceedingly  well  fixt 
with  Telefcope  Sights,  and  moved  with  Screws  fo  as  to  follow  the  Sun 
with  great  Nicety  *  as  alfoa  very  good  Pendulum  Clock  well  adjufted  to 
the  mean  Time,  and  feveral  Telefcopes  to  accommodate  the  more  Ob- 
fervers. 

In  order  to  examine  both  Clock  and  Quadrant,  X,  on  the  20th  of  Aprils 
obferved  the  diftance  of  the  upper  Limb  of  the  Sun  from  the  Zenith  36°. 
16',  and  the  next  Day  35°.  58'  *  by  which  it  appeared  that  the  diftances 
from  the  Zenith  taken  by  this  Quadrant  ought  to  be  encreafed  by  about 
one  Minute  and  that  Allowance  being  made,  by  feveral  Obfervations 
taken  before  and  after  Noon  on  the  faid  2 1  ft  Day,  the  Clock  was  found 
to  anfwer  the  apparent  Time  or  Hour  of  the  Sun  with  fufficient 
Exadtnefs,  as  not  going  above  10”  too  faft.  The  next  Day  April  2  2°, 
juft  before  the  Eclipfe  began,  we  took  three  Diftances  of  the  Sun 
from  the  Zenith,  viz.  at  7k  42'.  52".  A.  M.  the  correct  diftance  of  the 
‘  Sun’s  Center  a  vertice  was  6 2°.  1'.  40".  at  7k  45'.  48".  it  was  61°.  34'. 
40".  And  again  at  7k  48'.  55".  it  was  6 i°.  6'.  40"  :  which  with  the 
given  Declination  of  the  Sun  and  Latitude  of  the  Place  (hew  the  true 
Times  refpectively  to  have  been  7h.  42'.  38",  7k  45'.  35".  and  7k  48'. 
39":  all  concurring  that  the  Clock  was  only  1 4  Seconds  too  faft,  and  had 
•gained  fcarce  any  thing  fenfible  in  a  Day’s  time  ;  fo  that  it  might  be 
entirely  depended  upon  during  the  continuance  of  the  Eclipfe. 

Having  computed  that  the  Eclipfe  would  begin  at  8k  7',  I  attended 
foon  after  eight  with  a  very  good  Telefcope  of  about  fix  Foot,  without 
ftirring  my  Eye  from  that  part  of  the  Sun  whereat  the  Eclipfe  was  to 
begin  :  and  at  8k  6'.  20".  by  the  Clock,  I  began  to  perceive  a  fmall  De- 
preffion  made  in  the  Sun’s  Weftern  Limb,  which  immediately  became 
more  confpicuous  *,  fo  that  I  concluded  the  juft  Beginning  not  to  have 
been  above  5"  fooner^  that  is,  exa&ly  at  8k  6'.  00"  correct  Time. 

From  this  time  the  Eclipfe  advanced,  and  by  nine  of  the  Clock  was 
about  ten  Digits,  when  the  Face  and  Colour  of  the  Sky  began  to  change 
from  perfect  ferene  azure  blew,  to  a  more  dusky  livid  Colour,  having  an 
Eye  of  Purple  intermixt,  and  grew  darker  and  darker  till  the  total  Im- 
merfion  of  the  Sun,  which  happened  at  9k  9'.  17".  b}T  the  Clock,  or 
9  ?>"•  true  time.  This  Moment  was  determinable  with  great  nicety, 
the  Sun’s  Light  being  extinguifhed  at  once-,  and  yet  more  fo  was  that  of 
the  Emerfion?  for  the  Sun  came  out  in  an  Inftant  with  fo  much  Luftre 
that  it  furprized  the  Beholders,  and  In  a  Moment  reftored  the  Day, 
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viz .  at  9K  12'.  26".  true  time,  after  he  had  been  totally  obfcured  for  3'. 
23"  of  Time.  And  as  near  as  I  could  eftimate  the  Points  on  the  Moon’s 
Limbi  where  the  laft  Particle  of  the  Sun  vanifhed  was  about  the  middle 
of  the  South  Eafi  Quadrant  of  her  Limb,  or  about  45  Degrees  from  her 
Nadir  to  the  Left-hand  ;  And  the  firft  Emerfion  was  about  ten  Degrees 
below  the  Horizontal  Line  through  the  Moon’s  Center  on  the  Weft  tide* 
and  at  14  Minutes  paft  nine,  corredt  Time,  I  judg’d  the  Horns  of  the 
Eclipfe  to  have  been  exa&ly  perpendicular,  and  by  Confequence,  the 
Centers  cf  the  Sun  and  Moon  to  be  in  equal  Altitude. 

It  was  univerfally  remarked,  that  when  the  laft  part  of  the  Sun  re¬ 
mained  on  his  Eaft  fide,  it  grew  very  faint,  and  was  eafily  {importable 
to  the  naked  Eye,  even  through  the  Telefcope,  for  above  a  Minute  of 
Time  before  the  total  Darknefs  whereas  on  the  contrary,  my  Eye  could 
not  endure  the  Splendor  of  the  emerging  Beams  in  the  Telefcope  from 
the  firft  Moment.  To  this  perhaps  two  Caufes  concurred  *  the  one,  that 
the  Pupil  of  the  Eye  did  neceffarily  dilate  it  felf  during  the  Darknefs, 
which  before  had  been  much  contracted  by  looking  on  the  Sun.  The 
other,  that  the  Eaftern  parts  of  the  Moon,  having  been  heated  with  a 
Day  near  as  long  as  thirty  of  ours,  could  not  fail  of  having  that  part  of 
its  Atmofphere  replete  with  Vapours,  raifed  by  the  fo  long  continued 
Adtion  of  the  Sun  *  and  by  confequence  it  was  more  denfe  near  the 
Moon’s  Surface,  and  more  capable  of  obftruCting  the  Luftre  of  the  Sun’s 
Beams.  Whereas  at  the  fame  time  the  Weftern  Edge  of  the  Moon  had 
fuffered  as  long  a  Night,  during  which  there  might  fall  in  Dews  all  the 
Vapours  that  were  raifed  in  the  preceeding  long  Day  *  and  for  that 
reafon,  that  part  of  its  Atmofphere  might  be  feen  much  more  pure  and 
tranfparent.  But  from  whatever  Caufe  it  proceeded,  the  thing  it  felf 
was  very  manifeft  and  noted  by  every  one.  _ 

About  two  Minutes  before  the  total  Immerfion,  the  remaining  part  of 
the  Sun  was  reduced  to  a  very  fine  Horn,  whofe  Extremities  feemed  to 
lofe  their  Acutenefs,  and  to  become  round  like  Stars.  And  for  the 
fpace  of  about  a  quarter  of  a  Minute,  a  fmall  Piece  of  the  Southern 
Horn  of  the  Eclipfe  feemed  to  be  cut  off  from  the  reft  by  a  good  inter¬ 
val,  and  appeared  like  an  oblong  Star  rounded  at  both  Ends  in  this 
Form.  v-T  ^  which  appearance  could  proceed  from  no  other  Caufe  but 
the  Inequalities  of  the  Moon’s  Surface,  there  being  fome  elevated  parts 
thereof  near  the  Moon’s  Sou  them  Pole,  by  whofe  Interpofition  part  of 
that  exceedingly  fine  Filament  of  Light  was  intercepted. 

A  few  Seconds  before  the  Sun  was  all  hid,  there  difcovered  it  felf 
round  the  Moon  a  luminous  Ring,  about  a  Digit,  or  perhaps  a  tenth 
Part  of  the  Moon’s  Diameter  in  Breadth.  It  was  of  a  pale  whitenefs,  or 
rather  Pearl  colour,  feeming  to  me  a  little  tinged  with  the  Colours  of  the 
Iris ,  and  to  be  concentrick  with  the  Moon,  whence  I  concluded  it  the 
Moon’s  Atmofphere.  But  the  great  height  thereof  far  exceeding  that  of 
our  Earth’s  Atmofphere  *  and  the  Obfervations  of  fome,  who  found  the 
Breadth  of  the  Ring  to  encreafe  on  the  Weft  fide  of  the  Moon,  as  the 

Mm  "  *  Emerfion 


*74 


OhjerVations  of  Eclipfes.  Part  K 

Emerflon  approached  *  together  with  the  contrary  Sentiments  of  thofe 
whofe  Judgment  I  fhall  always  revere,  makes  me  lefs  confident,  espe¬ 
cially  in  a  Matter  whereto  I  own  I  gave  not  all  the  Attention  requifite. 

Whatever  it  was,  this  Ring  appeared  much  brighter  and  whiter  near 
the  Body  of  the  Moon  than  at  adiftance  from  it  ^  and  its  outward  Cir¬ 
cumference,  which  was  ill  defined,  feemed  terminated  only  by  the  ex- 
tream  rarity  of  the  Matter  it  was  compofed  of^  and  in  all  RefpeXs  re- 
fembled  the  Appearance  of  an  enlightned  Atmofphere  viewed  from  far  * 
but  whether  it  belonged  to  the  Sun  or  Moon  I  fhall  not  at  prefent  under¬ 
take  to  decide. 

’  During  the  whole  time  of  the  total  Eclipfe  I  kept  my  Telefcope  con- 
ftantly  fixt  on  the  Moon,  in  order  to  obferve  what  might  occur  in  this 
uncommon  appearance;  and  I  found  that  there  were  perpetual  Flaflies 
or  Corufcations  of  Light,  which  feemed  for  a  Moment  to  dart  out  from 
behind  the  Moon,  now  here,  now  there,  on  all  fides$  but  more  efpeci- 
ally  on  the  weftern  fide  before  the  Emerfion  *,  and  about  two  or 
three  Seconds  before  it,  on  the  fame  weftern  fide  where  the  Sun  was 
juft  coming  out,  a  long  and  very  narrow  Streak  of  a  dusky  but  ftron^ 
red  Light  feemed  to  colour  the  dark  Edge  of  the  Moon *  though 
nothing  like  it  had  been  feen  immediately  after  the  Immerfion.  But 
this  inftantly  vanilhed  upon  the  firft  appearance  of  the  Sun,  as  did 
alfo  the  aforefaid  luminous  Ring. 

As  to  the  Degree  of  Darknefs,  it  was  fuch  that  one  might  have  ex- 
pe&ed  to  have  feen  many  more  Stars  than  I  find  were  feen  at  London 
The  three  Planets,  J  piter Mercury  and  Venus  were  all  that  were  feen 
by  the  Gentlemen  of  the  Society  from  the  top  of  their  Houfe,  where 
they  had  a  free  Horizon;  and  I  do  not  hear  that  any  one  in  Town  faw 
more  than  Capella  and  Aldsharan  of  the  fixed  Stars.  Nor  was  the  Light 
of  the  Ring  round  the  Moon  capable  of  effacing  the  Luftre  of  the  Stars, 
for  it  was  Vaftly  inferiour  to  that  of  the  Full  Moon,  and  fo  weak  that  I 
did  not  obferve  that  it  caft  a  Shade.  But  the  under  Parts  of  the  Hemif- 
phere,  efpecially  in  the  South  Eajf)  under  the  Sun,  had  a  crepufcular 
Brightnefs  ;  and  all  round  us,  fo  much  of  the  Segment  of  our  Atmof¬ 
phere  as  was  above  the  Horizon,  and  was  without  the  Cone  of  the  Moon’s 
Shadow,  was  more  or  lefs  enlightened  by  the  Sun’s  Beams :  and  its  Re¬ 
flexion  gave  a  diffufed  Light  which  made  the  Air  feem  hazy,  and  hin- 
dred  the  Appearance  of  the  Stars.  And  that  this  was  the  real  Caufe 
thereof,  appears  by  the  Darknefs  being  more  perfect  in  thofe  Places  near 
which  the  Center  of  the  fhade  paft,  where  many  more  Stars  were  feen, 
and  in  fome  not  lefs  than  twenty  ;  though  the  Light  of  the  Ring  was  to 
all  alike. 

During  the  Time  whilft  the  Sun  recovered  his  Light,  feveral  Alti¬ 
tudes  were  taken  to  examine  the  Regularity  of  the  Clock’s  Motion  •,  and 
though  the  Sun.  now  rofe  much  flower  than  at  the  beginning,  yet  they 
all  confpired  within  a  very  few  Seconds  that  the  Clock  went  ftill  one 
Quarter  of  a  Minute  too  faft,  And  the  end  of  the  Eclipfe  approaching, 
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I  attended  the. Moment  thereof  with  all  the  Care  I  could,  and  concluded 
thecompleat  Separation  of  the  Sim  and  Moon  at  iqH.  2 o'.  15"  by  the 
Clock,  or  exa&ly  ioh.  20'.  corred  time.  The  Lord  Chief  Juftiee  Parker, 
at  the  Moment  of  the  Emerfion  from  total  Darknefs,  obferv’d  the  di- 
ftance  of  the  Planet  Jupiter  from  the  Zenith  480.  29'.  by  which  the 
Time  thereof  is  verified. 

Monfieur  le  Chevalier  de  Louville  having  feen  the  Beginning,  applied 
himfelf  to  take  Digits  with  his  Micrometer,  and  to  obferve  the  OccuL 
tations  of  three  Spots  at  that  time  feen  in  the  Sun  5  and  he  was  pleafed 
to  communicate  the  following  Notes,  viz. 

At  8h.  28'  20"  Four  Digits  were  Eclipfed. 

57  The  firft  and  bigger  Spot  touched  the  Moon. 

1 8  The  fame  was  wholly  hid. 

08  The  firft  of  the  two  lelfer  Spots  was  hid. 

5:8  The  Second  of  them  was  hid. 
oi  Emerfion  of  the  greater  Spot. 

2 6  Emerfion  of  the  firft  lelfer  Spot. 

2$  Emerfion  of  the  fecond  lelfer  Spot. 

04  The  end  of  the  Eclipfe. 

And  he  determined  the  time  of  the  total  Darknefs  3'.  22",  or  one  Second 
lefs  than  by  my  Account. 

The  Heavens  were  all  the  while  very  propitious  to  us,  and  there  was 
very  little  or  no  Wind,  and  not  fo  much  as  one  Cloud  interrupted  our 
View  from  the  Beginning  to  the  end  *,  but  no  fooner  was  the  Eclipfe 
over,  but  a  great  Body  of  Clouds  hid  the  Sun  for  many  Hours  after. 

The  Reverend  Mr.  James  Pound ,  Re£tor  of  Wanjled in  EJfe a*,  and  R.S.S. 
gives  the  following  Account  of  the  principal  Phenomena  obferved  there  * 
having  re£tifyed  his  Clock  by  feveral  Altitudes  of  the  Sun  taken  both 
before  and  after,  viz ■„ 

At  8h.  6'.  37"  The  Eclipfe  firft  perceived. 

28  The  total  Immerfion. 

48  The  Emerfion. 

3  2  The  juft  end  of  the  Eclipfe. 

3.  20  The  Continuance  of  total  parknefs. 

The  near  Agreement  of  this  Obfervation  with  our  own  (the  difference 
being  only  what  is  due  to  the  difference  of  our  Meridians)  makes  us  the 
lefs  folicitous  for  what  was  noted  at  the  Royal  Obfervatory  at  Greenwich f 
from  whence  we  can  only  learn  that  the  Duration  of  total  Darknefs 

was  3'.  t  T'.  . 

Mr.  William  Derham  Rector  of  Upminfter  in  EJfex,  and  R.  S.S,  made  the 

following  Obfervations  there. 

At  8k.  7'.  41”  The  Eclipfe  began.  4  ^ - 

8  3  3  46  The  Moon  touched  the  greater  Spot. 

She  touched  the  middle  Spot. 

She  touched  the  thi.d  Spot. 
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ObferVations  of  Eclipfes .  Part  L 

The  total  Darknefs  began  on  a  fudden,  and 
bar  an  appeared. 

The  Emerfion  or  end  of  total  Darknefs. 

Continuance  of  total  Darknefs. 

The  third  and  laft  Spot  difcovered. 

The  End  of  the  Eclipfe,  by  a  1 34-  Foot  Glafs. 

And  a  little  before  the  Beginning  of  the  Eclipfe,  he  found  the  greater 
and  preceeding  Spot  to  be  more  Northerly  than  the  Sun’s  Center  373*7 
fuch  parts  as  the  Sun’s  Diameter  was  1647,  and  that  it  followed  his 
weftern  Limb  o'.  43"  of  Time :  by  which  data  the  Situation  of  that 
Spot  is  well  determined. 

My  worthy  Collegue  Dr.  John  Keill  by  reafon  of  Clouds  faw  nothing 
diftindtly  at  Oxford  but  the  end,  which  he  obferved  at  ioh  15'.  10". 
As  to  the  total  Darknefs,  he  could  only  eftimate  it  by  the  fudden  Change 
of  the  Light  of  the  Sky }  and  reckoned  its  Continuance  but  3'.  30"  * 
which  was  certainly  too  little,  the  Center  of  the  fhadow  having  without 
doubt  paft  very  near  Oxford ,  And  Mr.  Cotes  at  Cambridge  had  the  mis- 
fortnne  to  be  oppreft  by  too  much  Company,  fo  that  he  obferved  only 
the  Occultations  of  the  three  Spots,  viz.  of  the  firft  and  greateft  at  8h 
34.  1 1";  of  the  fecond  at  8h  35'.  15”,  and  of  the  laft  at  8^.36'.  55  V 
He  noted  alfo  the  end  of  total  Darknefs  at  14.  37",  and  the  exadt 
fcnd  of  the  Eclipfe  at  1  oh  21'.  57". 

We  have  received  feveral  Accounts  from  fome  Places  which  lay  near 
the  Track  of  the  Center  of  the  Shade,  and  which  might  have  been  very 
proper  to  determine  the  greateft  Continuance  of  the  darknefs  •  as  from 
Plymouth ,  Exeter ,  Weymouth ;  Daventry ,  Northampton  and  Lynn  regisy  all 
agreeing  that  the  whole  Sun  was  obfcured  at  thofe  Places  full  four  Mi¬ 
nutes,  and  at  fome  of  them  rather  more.  But  thefe  Obfervers  give  us 
no  Account  how  they  meafured  this  Time,  and  therefore  it  may  well  be 
fuppofed  they  took  it  in  a  round  Number,  and  perhaps  from  pocket  Mi¬ 
nute-Watches.  What  I  think  may  beft  be  relied  on  for  this  Purpofe,  are 
two  correfponding  Obfervations  made,  the  one  at  Barton  near  Kettering 
in  Northampton  fir  ey where  by  the  Obfervation  of  John  Bridges ,  Efq* 
Treafurer  of  His  Majefty’s  Revenue  of  Excife,  and  R.  S»  S.  with  a  good 
Pendulum-Clock  and  all  due  Care,  the  whole  Sun  was  hid  no  more  than  3' 
53!'.  The  other  was  by  Mr.  John  Whitefde,  A.  M.  Keeper  of  the  Afr~ 
molean  Mufeinn  at  Oxford \  and  a  skilful  Mathematician,  who  obferved 
after  the  fame  manner,  at  King's-Walden  in  Hertford  fire  near  Hitching 
that  the  total  Eclipfe  continued  but  3'.  5.2".  Hence  it  follows  that  the 
Center  of  the  fhade  paft  near  the  middle  between  thefe  two  Places, 
which  are  but  30  Geographical  Miles  afunder,  and  fituate  near  at  right 
Angles  to  the  Way  of  the  (hade,  and  therefore  that  the  total  Obfcurity, 
where  longeft,  could  laft  but  about  3'.  57",  or  perhaps  a  Second  or  two 
more  at  Lynn ,  and  lefs  at  Plymouth:  the  Velocity  of  the  Progrefs  of  the 
fhade  gradually  deereafing,  and  its*  Diameter  encreafing  as  it  paft  on  to 
the  Eaftwards,  And  this  Situation  of  the  middle  Line  is  confirmed  by 
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an  Obfervation  made  at  the  Seat  of  the  Right  Honourable  the  Lord  Foley 
at  Witley  eight  Miles  beyond  Worcefer ,  by  his  Order,  whereby  it  ap¬ 
pears  that  the  total  Darknefs  lafted  there  3'  15".  Hence  it  follows  that 
Withy  was  about  three  or  four  Miles  farther  from  the  Center  of  the  Shade 
on  the  Northfide  than  London  on  the  South  *  and  Witley  being  by  Ogilby's 
Menfurations,  11 S  meafured  Miles  from  London ,  it  is  plain  that  the  Cen¬ 
ter  paft  over  If  ip ,  which  is,  by  the  fame  Admeafurement,  $7  fuch  Miles 
on  that  Road,  and  about  five  Miles  almoft  due  North  from  Oxford  *  fo 
that  the  Center  of  the  Shade  left  Oxford  but  very  little  upon  the  Right- 
hand.  This  Situation  agrees  perfectly  well  with  the  former  between 
Barton  and  King’s-Walden,  and  as  far  as  the  Geography  of  our  Country 
may  be  relied  on,  I  conclude  the  Center  to  have  entred  upon  England 
about  Plymouth ,  and  to  have  paft  over  Exeter ,  the  Devizes ,  If  ip ,  Bucking¬ 
ham  and  Huntington ,  leaving  Oxford  and  Bedford  on  the  Right,  and 
Lynn  on  the  Left,  and  to  have  quitted  the  Coaft  of  Norfolk,  about  Wells 
and  Blakeney. 

As  for  the  Limits  of  the  Shade,  both  on  the  North  and  South  fide,  we 
have  by  Enquiry  gotten  them  with  all  the  Exa&nefs  the  thingis  capable 
of,  and  we  fhould  have  been  glad  the  French  Aflronomers  had  done  the 
like  for  the  total  Eclipfe  that  paft  over  Languedoc ,  Provence  and  Dauphi - 
ny  on  the  ift  of  May  1706.  But  as  this  is  the  firft  Eclipfe  of  this  kind 
that  has  been  obferved  with  the  Attention  the  Dignity  of  the  Phenome¬ 
non  requires,  we  hope  thofe  which  may  happen  for  the  future  to  traverfe 
Europe ,  may  not  pafs  by  fo  little  regarded  as  hitherto. 

As  to  the  Southern  Limit  or  Term  where  the  Eclipfe  ceafed  to  be  total 
on  the  South  fide  of  the  Sun,  we  have  received  an  Account  of  an  Obfer¬ 
vation  made  at  Nortoncourt  about  ten  Miies  on  this  fide  Canterbury ,  by 
Dr.  John  Harris ,  affifted  by  Mr.  Stephen  Gray  y  by  which  we  learn 
that  the  Eclipfe  began  there  at  8'.  57".  and  ended  at  10K  24'.  47"  * 
and  that  the  total  Darknefs  continued  but  about  one  Minute  or  rather  lefs^ 
the  middle  thereof  being  at  9K  13'.  52".  From  this  Duration  it  will 
follow  that  Norton-court  was  but  about  3  or  4  Miles  within  the  Shade; 
And  that  it  was.  really  fo  is  confirmed  by  the  Relation  of  the  Inhabi¬ 
tants  of  BoBon,  about  Midway  between  Norton-court  and  Canterbury , 
who  affined  Mr  .Gray,  as  he  was  returning  home  that  fame  Day,  that 
the  Eclipfe  was  not  total  there,  but  as  one  of  them  expreft  it,  before 
the  Sun  had  quite  loft  his  Light  on  the  Eaft-fide  ha  recovered  it  on  the 
"Weft  :  and  that  there  was  a  fmall  Light  left  on  the  lower  part  of  the  Sun 
that  appeared  like  a  Star.  And  from  Cranbrook  in  Kent,  we  are  inform’d, 
by  the  Relation  of  William  Tempefi ,  Efq*,  that  he  obferved  there  ?the 
Sun  to  be  extingnifhed  but  for  a  Moment,  and  inftantly  to  emerge  again  ; 
So  that  the  Limit  paft  exaftly  over  this-  Town,  which  is  about  38  Geo¬ 
graphical  Miles  from  London ,  and  very  near  the  right  Angle  where  the 
Perpendicular  from  London  falls  on  the  Line  of  the  Limit,  being  3'.  00 
of  Time  to  the  Eaitwards  of  London  in  the  Latitude  of  ji°.  6.',  as  near 
as  I  can  gather. 
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How  it  paft  over  Suffex  we  have  not  fo  authentic!:  Relations,  but  have 
learnt  it  was  total  at  Wadhurft  beyond  Tunbri Age-Wells,  as  al(o  for  fome 
fhort  time  at  Lewis  ^  but  it  was  not  fo  at  Brightlivg ,  which  Pia^e  being 
lituated  on  an  Eminence  that  has  a  commanding  Profpect,  all  the  Coun¬ 
try  to  the  Northward  was  feen  in  Darknefs,  whilft  they  there  had  fome 
Benefit  of  a  fmall  Remainder  of  the  Sun. 

From  thefe  Obfervations  we  may  conclude  that  this  Limit  came  upon 
the  Coaft  of  England ,  about  the  middle,  between  Newhaven  and  Bright - 
behnfton  in  Suffex,  and  palling  by  Cranbrook  and  BoBon ,  left  Canterbury 
about  four  Miles  on  the  Right-hand,  and  quitted  the  Coaft  of  Keyit,  not 
far  from  Hem  toward  the  antient  Regulbiu?n ,  now  called  Reculver.  So 
that  it  feems  fcarce  one  third  part  of  Kent,  and  not  fo  much  of  Suffex ,  out 
of  all  the  South  Coaft  of  Great  Britain ,  efcaped  being  involved  in  this 
Darknefs. 

The  Northern  Limit,  having  paft  over  a  much  greater  Space,  has  had 
more  Obfervers,  and  is  not  lefs  curioufly  determined  than  the  other.  We 
find  by  the  account  given  by  Mr.  Roger  Proffer ,  Re&or  of  Haverford - 
TP ejf  that  the  Eclipfe  was  total  there  a  Minute  and  half,  whence  it  fol¬ 
lows  that  Haverford  was  but  about  6  Miles  within  the  Limit  •,  and  there¬ 
fore  that  it  entred  on  Pembroke  fire  about  the  midd  e  of  St.  Bride's  Bay , 
leaving  St.  David's  and  Cardigan  on  the  Left-hand;  and  having  traverfed 
thofe  two  Counties  and  Montgomery  fire,  it  entred  on  Shropfire ,  leaving 
the  Town  of  Shrewsbury  T.  40".  in  the  fhadow,  as  was  obferved  there  by 
Dr .Hollings:  whereby  it  appears  that  Shrewsbury  was  about  8  Miles 
within  the^  Limit.  Thence  it  proceeded  by  the  Eaft-fide  of  Chef  ire, 
leaving  Whitchurch  and  Nantwicfy  a  very  little  without  ^  and  palling  by 
Covgleton  went  over  the  Peak  of  Darby  fire  into  Torkfire ,  and  croft  the 
great  Northern  Road  between  PontefraB  and  Doncafter ,  fomewhat  near¬ 
er  the  former  than  the  latter.  For  by  the  Obfervations  of  Theophilus 
Shelton,  Efq*,  at  Darrivgton ,  about  two  Miles  on  this  fide  PontefraB ,  (in 
Lat.  5y.  40'  and  Long.  Weft  from  London  4'.  40".  of  time,  as  may  be 
concluded  from  Norwood's  Meafure  of  a  Degree)  the  Sun  at  gV.  11'.  was 
reduced  almoft  to  a  Point,  which  both  in  Colour  and  Size  refembled  the 
Planet  Mars  $  but  whilft  he  watched  for  the  total  Eclipfe,  that  Point 
grew  bigger,  and  the  darknefs  diminifhed  j  whence  he  argued  the  Limit 
to  have  been  very  little  more  Southerly  $  and  iince  he  has  been  in¬ 
formed  that  it  was  juft  total  in  Barnfdale,  three  Miles  South  from  thence. 
And  that  it  was  fo  at  Badfworth  about  the  fame  diftance  from  Darrhtgton, 
we  are  told  by  a  Letter  of  Mr.  Daubuz,  that  he  has  a  certain  Account 
trom  that  Place,  that  the  luminous  Ring  round  the  Moon  was  feen  there, 
which  was  no  where  vifible  but  while  the  Eclipfe  was  Total.  From  thefe 
Data  we  may  fecurely  determine  the  Remainder  of  this  Track,  and  that 
the  edge  of  the  Ihadow  having  paft  over  the  reft  of  Torkfire,  went  off 
to  Sea  about  Flambo rough-bead. 

So  that  of  the  forty  Counties  into  which  Evgland  is  fubdivided,  only 
the  five  molt  Northerly  have  not  had  the  Sun  wholly  hid  from  them  •  ' 

and 
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and  fix  others  ha\fe  efcaped  but  in  part,  viz.  Shropjhire ,  CheJInre  and  Tori* 
Jhire,  and  the  extream  part  of  Darbyjlnre  on  the  North,  and  Kent  and  Suffex 
on  the  South  •,  all  the  reft  of  the  Kingdom  having  more  or  lefs  fuffered  an 
Interval  of  total  darknefs. 

I  {hall  not  at  prefent  confider  this  Eclipfe  as  univerfal,  but  only  as  it 
related  to  England  ^  and  it  {hall  fuffice  to  fay,  that  the  {hadow  came  out 
of  the  Atlantic k  Ocean,  having  paft  over  the  Iflands  Azores *,  and  that 
the  Southern  Limit  thereof  reach’d  the  Ifle  of  UJhant,  and  the  North- 
weft  Coafts  of  Britanny  between  Breft  and  Morlax  and  dividing  our 
Iflands  of  Guenifey  and  Jerfey ,  juft  touched  upon  the  Promontory  of 
Normandy  called  Cape  ie  Hague.  And  that  after  it  had  quitted  England 
and  traverfed  the  German  Ocean,  it  fell  on  Jutland  on  the  Southfide, 
and  Norway  on  the  North  \  and  thence  proceeded  to  the  Eaftwards  over 
Sweden ,  Finland ,  See. 

It  remains  now  to  confider  the  Figure,  Pofition,  Dire&ion,  Velocity 
and  Magnitude  of  the  {hadow  as  it  paft  over  us.  And  firft  as  to  the 
Figure,  ’tis  obvious  that  the  {hadow  of  the  Moon  being  a  Cone,  and  the 
Earth’s’ Surface  fufficiently  Spherical,  the  apparent  fhadow  on  the  Earth 
will  be  the  common  Interfe&ion  ot  a  Cone  and  Sphere,  which  is  a  Fi¬ 
gure  hitherto  little  confidered  by  Geometers  *  and  not  being  in  Plano  is 
not  to  be  exactly  deferibed  but  in  the  Spherical  or  Conical  Surface.  How 
to  find  the  Points  of  this  Curve  in  all  Cafes  is  taught  by  P.  Courjier ,  in 
a  very  fcarce  Latin  Book,  printed  at  Dijon  in  Burgundy,  and  published 
at  Paris  in  the  Year  1663  :  nor  do  I  hear  of  any  other  Author  that  has  ; 
handled  the  fame  Subject  fince,  though  capable  and  worthy  of  further 
Improvement.  By  what  he  there  delivers,  Prop.  11.  12.  Lib.  I.  it  will : 
be  eafily  underftood,  that  the  Convexity  of  fo  fmall  a  part  of  the  Earth’s 
Surface  as  the  {hadow  commonly  occupies,  can  produce  but  an  inconfi- 
derable  Effect*,  fo  that  without  fenfible  Error  we  may  take  it  for  a  Plain, 
and  the  Se'&ion  for  a  true  Apollonian  Ellipjis ,  whofe  tranfverfe  Axis,  by 
reafon  of  the  fmallnefs  of  the  Angle  of  the  Cone,  will  be  to  its  Conju¬ 
gate  nearly  as  Radius  to  the  Sine  of  the  Sun’s  Altitude  at  its  Center, 
especially  if  he  be  confiderably  elevated.  But  when  he  is  near  the  Ho¬ 
rizon,  it  will  be  neceffary  to  have  regard  to  the  true  Figure,  by  reafon 
of  the  great  length  to  which  the  tranfverfe  Axe  is  extended,  and  par-  . 
ticularly  when  the  {hade  is  entring  upon  or  leaving  the  Earth’s  Disk. 
Of  thefe  perhaps  a  fuller  Account  may  be  given  upon  a  furtiier  oc- 

cafion.  ;  ;  .  .  •  « „  .  . 

As  to  the  Pofition  of  the  Axis  of  the  {hadow,  it  is  mamfeft  that  it 

muft  always  lie  in  the  Plane  of  a  great  Circle  of  the  Earth  palling  , 
through  the  Axis  of  the  Cone  of  the  Shade  r  and  therefore  it  will  be 
only  requiftte  to  obtain  the  Azimuth  and  Altitude  of  the  Sun  at  the  Place  , 
where  the  Center  of  the  {hade  at  any  time  is  found,  to  determine  the 
Situation  of  the  Axe  and  Species  of  the  Ellipfe  required.  Thus  the  mid¬ 
dle  of  the  Eclipfe  at  London,  having  been  obferved  at  9K  To;.  45  ,  hy 
the  given  Latitude  and  Declination  we  find  his  Azimuth  about  5  90,  ock 
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and  Altitude  40°.  4 6'.  that  is  juft  40  Degrees  high  at  the  Center  of  the 
Shadow.  Wherefore  the  tranfverfe  Axe  of  the  Ellipfe  was  to  its  Conju¬ 
gate  very  near  as  Rad.  to  the  Sine  of  400,  or  as  1000  to  643  proxime ; 
and  did  make  an  Angle  of  $9°,  or  very  little  more,  with  the  Meridian 
palling  at  that  time  through  the  Center  of  the  Shade. 

Next  the  Direction  and  the  Velocity  of  the  Motion  wherewith  the 
Center  of  the  lhade  paft  over  England  comes  to  be  coniidered,  wherein 
the  Reader  is  to  be  told  that  the  fhadowpaffesin  a  very  compound  Curve, 
which  as  the  former,  is  not  in  piano ,  and  only  defcribable  on  the  Surface 
of  the  Sphere :  nor  is  its  Motion  equable,  but  compounded  of  very  many 
Elements  producing  a  great  Variety,  By  what  Method  its  Points,  and 
its  Tangents  in  thofe  Points,  are  to  be  obtained,  I  referve  to  the  next 
Opportunity  •,  this  Account  being  defigned  for  the  Curious  in  general : 
only  I  muft  acquaint  them,  that  for  fo  {mail  a  part  of  the  Curve  as  went 
over  England ,  it  may  be  efteemed  a  right  Line,  with  more  Exa&nefs 
than  we  ufually  find  in  moft  of  our  Geographical  Charts.  And  the 
like  maybe  faid  for  the  Velocity,  which  though  in  our  prefent  Inftance 
it  was  continually  decreafing,  may  for  fo  fhort  a  time  be  fuppofed  to 
have  been  the  fame  without  lenfible  Error. 

.By  a  careful  Calculation  I  have  determined  the  Velocity  of  the  Mo¬ 
tion,  at  the  time  of  the  middle  of  the  Eclipfe  at  London ,  to  have  been 
29  Geographical  Miles  in  a  Minute  of  Time  qnam  proxime :  and  that  its 
way  made  an  Angle  of  5  2°.  45'  with  the  Meridian  towards  the  Eaft- 
wards  of  the  North  *,  wherefore  the  faid  way  made  an  Angle  with  the 
Axis  of  the  Ellipfis  of  68°.  15'.  And  the  greateft  Duration  of  total 
Darknefs  having  been  3',  57",  (as  was  before  fhewn)  it  will  follow,  that  that 
Diameter  of  the  Elliptick  f  igure  according  to  which  the  fhade  paft,  was 
no  lefs  than  114^  Geogr.  Miles.  And  from  the  Elements  of  the  Conicks 
’tis  eafy  to  be  proved,  that  fuppofing  the  Figure  of  the  fhade  a  true  El¬ 
lipfe,  whofe  Axes  are  as  Radius  to  the  Sine  of  40  Degrees,  the  greater 
Axis  would  be  17 1  Geographical  Miles,  and  the  leffer  1 1  o  *  and  the  near- 
eft  diftance  between  the  Limits  fuppofed  Parallel  164  fuch  Miles, 

And  this  Length  of  the  Axis  of  the  Shade,  derived  purely  from  the 
Continuance  of  total  Darknefs,  is  fully  confirmed  by  the  obferved  di- 
ftance  of  the  Parallel  Limits  ^  the  one  paffing  by  Badjworth  in  Torkjbire , 
the  other  by  Cranbrook  in  Kent.  For  by  the  two  Latitudes  53°.  37'  and 
51°.  6',  with  the  difference  of  Longitude  7 '  and  40"  of  Time,  or  10.  55^ 
the  diftance  of  thefe  two  Places  is  given  1 66~  Geogr.  Miles  *  with  the 
mean  Angle  of  Pofftion  27  Degrees  from  the  North  Weft wards  •  where¬ 
fore  this  Arch  makes  an  Angle  with  the  Track  of  the  fhade  of  77  °%  :  and 
hence  the  neareft  diftance  of  the  Parallels  becomes  163  fuch  Miles, 
which  by  the  other  way  was  found  164. 

If  therefore  we  conclude  the  Axis  of  the  fhadow,  when  the  Sun  was 
juft  40  Degrees  high,  to  have  extended  over  20.  50'  of  a  great  Circle, 
we  may  fecurely  determine  the  Difference  of  the  Sun  and  Moon’s  Dia¬ 
meters  at  this  time.  For  the  difference  of  the  Horizontal  Parallaxes  of 

" *  ^  ‘  '  the 
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the  Sun  and  Moon  being  found  to  be  6d.  38''.  fasfhall  be  hereafter 
Ihewn,  but  is  not  required  with  extream  exadtnefs  for  this  Purpofe)  the 
difference  of  the  Parallaxes  in  Altitude  at  both  ends  of  the  Axis,  will  be 
found  to  be  1'.  $6"*  and  by  fo  much  did  the  Diameter  of  the  Moon  when 
forty  Degrees  high  exceed  that  of  the  Sun:  Hence  the  horizontal  diame¬ 
ter  of  the  Moon  in  this  Anomaly  is  found  33'.  27",  which  may  ferve 
tor  a  Rule  in  all  other  Cafes. 

Laftly,  1  have  added  the  following  Synopjis  of  fuch  Obfervations  as 
have  hitherto  come  to  my  Hands  *  acknowledging  the  Favour  of  all 
thofe,  who  have  been  willing  to  promote  our  Endeavours  to  perfect  the 
'do&ririe  of  Eclipfes. 
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Ohferyations  of  Edipfes part  i 

^Ir'  J°hnT  Eiensl  beInS  on  his  Voyage  to  Tenerif,  obferved  theEclinfe 
111  I;atIjU<!e’  bY  Obfervation  34°.  20',  and  Longitude  0h  o' 
U  eft  from  London,  as  he  concluded  by  their  Diftance  and  Pofition  from 
the  Ijland  Forte  ventnra,  which  they  fooii  after  fell  in  with.  He  writ. 

that  it  began  at  vA  49'.  and  ended  at  viiiK  47'.  this  latter  very  exadtlyS 
though  not  quite  fo  nice  as  to  the  beginning.  . 

Had  this  Obferver  fignified  what  difference  of  Meridians  there  was 
found  between  the  Place  of  Obfervation,  and  the  Weft  end  of  Forte  ZT 
tnra,  we  might  without  fenftble  Error,  have  concluded  the  true' tZm 
tude,  not  only  of  that  Ifland,  but  alfo  of  the  Pike  of  Tenerif  where  Our 
Geographers  and  the  Dutch  have  fixed  their  firft  Meridian.  But  this 
Gentleman  being  both  able  and  defirous  to  render  the  Public'k  this  fort 
of  Service  we  hope  from  him  fuch  further  Obfervations  as  may  put  thl 
mattei  paft  Difpute.  He  adds,  that  the  greateft  Darknefs  waS}  about  > 
of  the  Sun  s  Diameter,  or  nine  Digits  on  the  Northfide.  T 

Frorn^  Germany  we  have  received  the  following  Accounts. 

At  Nnrenburg,  the  beginning  and  greateft  Obfcurity  could  not  be  feen 
for  Clouds,  but  the  end  happen'd  at  xih.  io'.f. 

ObfcuSy  atlh  5e^tg  W3S  viiih.  W  The  greateft 

mot be £n for cU°  ’  Wh6n  XIT  dtgg-  WerC  darkned‘  The  end  could 
Th  A}Fe*  nHoW'in,  The  beginning  ixh.  ,4'.  The  greateft  Obfcurity 
was  at'xi°.  ’29a  Quantity  then  eclipfed  xi.  digg.  20'.  The  end 

the  beginning  could  not  be  feen  for  Clouds,  but  the  great- 

when  *  **  tk. 

At  Frmckfort  on  the  Mein,  The  Eclipfe  began  at  viiih.  ,0'.  •  The 
greateft  Darknefs  at  xK  11',  but  perhaps  jhouid  be  x\  1  min.  the  Digits 
emg  x  and  34  min  The  end  was  obferved  at  10  min.  paft  Eleven. 

jLtZtt-  ?bferv:at“ns  rre  made’  and  wit]l  -what  Inftruments, 
firmV  r  vj  ’ru?  but  h°Pe  fhey  may  be  exad  enough  to  con- 

nMy  teSlSs  ^  wMch  >“  «  !*'<?»' 

theieH -lln17  con?e  f?  Hand  a  p»4  Print  entituled  Nou- 
Liteianes  ,4?ubliihd  at  the  Hague  wherein  p.  404  40?  therein 

an  Account  of  the  Obfervation  of  this  Frlinfp  rrlri't"  c  V  ™  '  j 
ly^.Ja.  Waller,  Profeffor  of  MathematiA.  Xt 

2d  wirtSfl  b/  threeClocksperfeaiyagreeing  with  one  aifother. 
for  takinr  5,; '“"h  bl,tmo^  efpecially  by  a  Quadrant  of  5  Foot  Radius 

the  height  of  tl-v^p  'yt  ni-^  tbls,  *n^,l;UIllelft  he  has  determined 

tie  bcfireThe  W  r°-Q  F9a-  >  l  -  J4  '•  And  by  the  fame,  a  lit- 

36'  12"  his  t-’lo1!1  lin^§:°Prhe  F .m pfehe  fouftd  the  height  of  the  Sun  390. 

thattLV  wer^8  thcrt  Hour  ixh.  4?'.  whlch  pro4 

of  the  SnnbmnlaTo11?3' th-truc  Time*  At  xh-  58'-  V"-  tbe  Altitude 
nbein0  44.17  29  ,  was.  the  beginning  of  the,  total  Darknefs, 

and 
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andatxik  2.  24''.  was  the  end  thereof,  alto  foie  440.-  29'.  13".  fo  that 
here  the  Duration  of  the  total  Eclipfe  was  4'.  9",  and  the  middle  there¬ 
of  but  one  third  of  a  Minute  after  Eleven.  And  laftly  the  end  is  faid  to 
have  happen’d  about  4  Minutes  before  Noon,  the  Sun  being  450.  42q  5” 
high  ;  But  in  this  is  a  manifeft  Miftake,  for  it  makes  the  Time  of  Emer- 
lion,  or  from  the  middle  to  the  end,  but  55'  20"  •  whereas  being  fo  near 
the  Meridian,  kis  certain  that  this  Emerfion  was  the  greater,  part  of  the 
Duration  of  the  whole  Eclipfe,  and  confequently  more  than  an  Hour. 
Perhaps  the- Times  might  be  deduced  from  the  Altitudes  only,  and  then 
the  Miftake  might  be  in  fuppofing  the  end  fo  much  before  Noon  as  it 
was  realty  after  it.^  However,  to  prevent  all  Doubts,  we  have  compared 
this  Obfervation  with  what  we  obfevved  of  this  Eclipfe  at  London,  and 
find  that  in  the  Latitude  of  5:90  50',  the  Place  where  the  middle  of  to¬ 
tal  Darknefs  was  at  xik  o'.^  20",  was  near  19  Degrees  more  Eafterly  than 
London  ("that  is  exadljr  in  the  Meridian  of  Dantuckj  and  that  the 
Eclipfe  began  thereat  ixk  12'  7,  and  ended  atxiik  i0'.  Wherefore  the 
Duration  could  not  be  2k  7'.  5:0",  as  the  Editor  of  the  faid  Nouvelles  has 
publi fh’d  ^  no t  confidering  that  the  Beginning  could  not  be  feen  for 
Clouds,  as  in  the  very  next  Words  he  affures  us. 

As  to  the  Darknefs,  it  was  fuch  that  they  could  fcarce  diftinguifii  one 
another;  and  befides  Jupiter ,  Mercury  and  Venus  of  the  Fixt  Stars 
Caffiopea ,  Capella ,  Qculus  Tauri  and  Orion ,  (Sirius  not  being  yet  rifen) 
were  vifible.  -  ;  \  ;  - 


XXI.  Feb.  19.  1 7 1 77B.  Noribergre  Sol  ortus  eft  aliquant ulum  deficiens0**  at  Na- 
in  limbo  fuperiore,  qui  quidem  defedus  accrevit  ad  3  plene  Dig.  Defiit  > 

Eclipfis  8k  8'.  48".  circa  60  gr.  a  Yertice  Solis  ad  finiftras.  zelbau.  ***' 

2.  Berolini  Sol  ftatim  ab  ortu  ccepit  deficere,  Hora  6.  49'.  vel  49'.  4.»*  n?-p-  822. 
Circa  medium  Eclipfis  nempe  7k  35'.  erant  partes  lucidse  in  Sole  refi- BerIin>  ik 
dua?  24'.  40".  undedigiti  obfcurati  2  dig.  50'.  Finis  autem  in  28'.  10". 


XXII.  The  Moon  rofe  eclipfed,  and  the  Horizon  was  fo  overcaft,  that  An  EcUtfe  of 
I  defpair’d  of  having  any  Obfervation  ^  but  at  4  an  Hour  pa  ft  6  file  earned  Moon  near 
from  under  the  Cloud,  and  at  6h  25',  I  had  juft  a  fight  of  her,  and  judge  b> 

her  eclips’d  about  $  digits,  at  ....  .  V*  ,  &  f 

6b.  29'.  The  Section  equidiftant  from  M.  JEtna  and  Horminius.  * ;  n, 291^.  16^* 

32.  Palus  Marseotis  begins  to  be  feen. 

347  Palus  Marauds  and  Mons  Apollonius  7  out.  ^ 

3  74.  Palu'  Marseotis  quite  free,  and  Palus  Mar^otis  and  Palus  M^otis 
in  the  perpendicular. 

The  Ihadow  near  an  Inch  from  Palus  Marreotis,  Mons  Hormi¬ 
nius  and  Mons  Hercules.  ... 

467.  Palus  Marasotis  in  the  Nadir,  and  that  part  of  Palus  Maoris  t0 
my  Right-hand  in  the  Prime  Vertical. 

57.  The  upper  part  of  the  Sedion  is  now,  and  has  been  for  a  long 
time  in  Infula  Major  in  Mare  Cafpio  (and  the  Sedion  now 

N  n  2  per- 
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perpendicular  )  and  the  lower  part  wheeling  about  from 
Palus  Maraeotis 

7&.  20.  Mount  Sinai  firft  appears  at  22'.  wholly  free. 

2$  ~.  Palus  Maneotis  and  Mons  Horminius  near  perpendicular. 

43.  The  Eclipfe  over  in  the  Telefcope,  and  at  49'  to  the  naked  Eye. 
My  Clock  was  fet  by  my  Ring-Dial  about  9  a  Clock  in  the  Morning* 
as  exa^Ey  as  I  could  judge,  and  the  Obfervation  was  made  with  my  44 
Foot  Telefcope,  with  all  four  Glaflfes  in  it. 

XIII.  1.  Ilh*  45-  That  part  of  the  Moon’s  Disk  near  Alabaftrinus,  looks  fome-~ 
' Another  Dec.  what  duskifh,  and  the  Eclipfe  beginning  to  enter  between 

17°*-  Palus  Marasotis  and  ML  Porphyritis. 

mar  Hofton  at  Xl  ^  The  true  Shadow  was  well  entred. 

58.  M.  Porphyritis  juft  cover’d-  ~  •  •  ,  I 

».  192.P.1 63 f  12  03  f.  Near  3  Digits  darkned. 

7 4.  Mount  iEtna  begins. 

9  4.  Quite  covered.  : 

14  f.  Lacus  Niger  major  and  M.  Sinai  almoffi  equidiftant  from  the 
Section  of  the  Shadow-  *  Lacus  Niger  Major  being  fome- 
what  the  nearer  of  the  two. 

18  4.  Lacus  Niger  Major  begins.  19-7  quite  covered. 

2 1  4.  Mount  Sinai,  begins. 

21  *.  Quite  covered,  and  the  Moon  about  6  Digits  eclipfed. 

3  2  244.  Besbicus  begins* 

26 .  Quite  covered. 

28  4.  Byfantium  begins. 

294  Covered,  and  Mount  Horminius. begins. 

32.  Apollonia  begins. 

33..  Covered. 

37..  The  Shadow  equidiftant  fromM.  Corax  and  Mount  Paropamifus, 

or  fomewhat  nearer  to  M.  Corax. 

394.  Between  9  and  10  Digits  eclipfed. 

43,  M.  Gorax  begins. 

444.  Palus  Masotis  begins,  and  at  45  ,4  the  inner  of  M.  Paropamifus. 
begins; 

50.  Palus  Mseotis  quite  covered. 

517.  The  Moon  not  quite  eclipfed.  L 
52.  Nor  yet. 

5  3.  Not  yet..  .  4  s  ;!;  ,  * 

54.  Scarce. 

54  7.  Quite .Immerg’d,  and  the  Mora  begins. 

34  39.  Precifely,  fhe  Emerg’d  between  Palus  Maraeotis  and  Mons-  For-' 

phyritis. 

42.  Palus  Marseotis  begins. . 

43.  Quite  clear. 

47. .  M.  Porphyritis  quite  clear. 

"  ss  About 
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1455.  About  3  digits  reftor’d. 

59.  Mount  iEtna  begins. 

15  02.  That  and  Lacus  Niger  Major  at  the  fame  time  clear. 

84- Mount  Sinai  about  half  free. 

9  f  Quite  free,  and  about  6  digits  reftored. 

15.  Besbicus  free. 

194  Byfantium  free. 

29-7.  About  9  digits  feem’d  to  be  reftored, 

30  7.  Mons  Herculis  free. 

32  Palus  Msotis  begins. 

387.  Quite  free. 

4 1 7.  Infula  Major  in  Mare  Cafpio  free,  and  in  the  middle  of  the 
Se&ion. 

427.  Not  yet-  wholly  clear  -  , 

45.  Fully  over  in  the  Telefcope,  though  a  kind* of  a  Smoak' remain’d7 
fome  little  after  to  the  naked  Eye. 

In  order  to  the  adjufting  of  the  time,  I  fet  my  Clock  with  the  greatefr 
exa&nefs  F could  the  Morning  preceding,  both  from  my  Ring-Dial  and 
the  rifing  of  the  Sun,  which  I  very  narrowly  watch’d  and  obferved,  and 
found  it  to  agree  with  the  Sun’s  fetting  the  following  Evening*  fo  that  it 
went  all  the  time  the  Eclipfe  was,  very  Readily  and  regularly  *  but  for 
the  greater  Certainty  and  Satisfaction,  I  took  the  Altitudes  of  the- fol¬ 
lowing  Stars  with  the  Brafs  Quadrant  with  Telefcope  Sights  out  of  my 
Chamber  Window,  the  lownefs  whereof  would  not  permit  me  to  take  * 
them,  when  they  were  at  all  higher  elevated..  . 


*  In  dextro  humero  Orionis, 
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I  had  the  good  fortune  to  make  fome  few  Obfervations  of  the  laft  of  $om  obferva- 
December  the  nth,  1704.  as  follows.  .  _  . 

The  Heavens  being  cloudy  moft  part  of  the  Night,  it  was  35'  after  4!^  9 

in  the  Morning  following,  before  I  could  perceive  that  the  Moon  was  *  5 

sclipfed,  and  then  as  near  as- 1  could  judge,  (he  had  been  fo  about  three 
^  four  Minutes  at  moft,  from  whence  we  may  conclude  it  began  at  Lon— 
ion  about  3 1  or  3  2  Minutes  after  four  the  fame  Morning, 
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Mr.  Brattle  found,  that  at  44  Minutes  after  1 1  at  Night,  part  of  the 
Moon’s  Disk  look’d  fomewhat  duskiih,  and  that  at  52  Minutes  the 
Shadow  was  well  entred,  fo  that  from  hence,  as  well  as  from  a  Companion 
of  the  Ingrefs  and  Egrefs  of  the  principal  Spots,  it  probably  began  there 
about  49  Minutes  after  u,  whence  it  follows,  that  Cambridge  in  New 
Engl'/, id  lies  off  27,  or  700  37'  to  the  Wefward  of  the  Meridian  of.  Lon- 
don.  ,r  : 

I  happen’d  to  fee  the  Moon  the  fame  Morning  at  37  Minutes  after  7 
when  fhe  wanted  at  molt  but  2  Minutes  of  being  totally  eclipfed  •  fo 
that  at  London  fne  immerg’d  at  38  Minutes  paft  7.  5 

Mr.  Brattle  faw  her  immerge  exaftly  at  74  Minutes  after  1 2  whence 
it  follows,  that  the  difference  of  the  Meridians  found  by  comparing  t’nefe 
Obfervations,  is  4!’  43  7,  or  70°  72  agreeing  very  well  with  the  former- 
fo  that  by  taking  a  Mean  between  them,  the  difference  of  Longitude  of 
the  2  Places  is  41'  43',  or  70°  47'. 
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Penumbra  ex  parte  Maraotidis. 

Umbra  vera  intra  difcum. 

Palus  Maraeotis  in  Umbra. 

Maris  Eoi  principium. 

Mons  Alabaftrinus.  Medium  Maris  Eoi. 
Principium  finus  Sirbonii. 

Medium  finus  Sirbonii,  8c  Mare  ^Egyptiaciim.  : 
Principium  infube  Cercinna?.  . 

Lacus  Meridionalis. 

Medium  Cercinnae.  ,  : 

Finis  Cercinns. 

Extrema  protenfio  Montis  Sopher. 

Infill#  inter  Siciliam  8c  Cercinnam. 

Principium  Mauritania?,  8c  finus  Hyperborei. 
Medius  finus  Hyperboreus. 

Mare  Pamphilium. 

Creta. 

Principium  JEtna?.  *  *  * 

Medium  JEtnas.  Melos.  Carpathos* 

Finis  AEtnce.  r 

Rhodus.  \  . 

Initium  Sinai.  . 

Medium  Maris  Adriatic!,  8c  Sinai. 

Sinai  Finis. 

Medium  Adriatic!,  r  •  ^ 

Principium  Propoiit.  &  Hyperborer. 

Medium  Fropontidis/,  Sc  finis  Adriatici. 
Principium  Lacus  nigri  majoris. 
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Lacus  Thrafumenus.  /  .  - 

Medium  Lacus  nigri  minoris. 

Principium  Infills  Besbyri. 

Principium  Ponti  Euxini  in  finu  Salmydeffcv. 

Finis  Prnpontidis. 

Ponti  Euxini  inferioris  principium. 

Byzantii  principium.- 
- - ‘finis, 

Promontorium  Acheruflum. 

Boryfthenis  principium.  Apollonia.  \ 

Medium  Ponti  Euxini.**  re.  .  ,  .  ....  c  : 

Sinus  A thenienfis  Medius.  '0‘  . . . 

Palus  Byces.  r  .  .;yC  •• 

Promontorium  Heracleum. 

Cochilis  media.  Finis  finus  extremi  Ponti,  . 

Lacus  Coroconds  Medium. 

Promont.  Hercul.  &  Maris  Cafpii  initiuttVA 
Initium  Paludis  Amadocse. 

- - Medium. 

— - Finis.  . 

Paludes  amara,  &  Lacus  minor.* 

Lacus  major. 

Tenuiffimus  margo  lucidus.  :  ■  * 

Lance  corpus  totumin  umbra.,  . 

Difcus  Lunce  integer  fere,  excepto  Mari  Mediter.  diluto  quo— 
dam  fulgore  fplendet,  ut  Maria  diftingui  poffint  per 
Tubum.- 

Alia  macula  prater  paludem  Mceotidem  per  tubum  diftin¬ 
gui  nequit.  -  .  1 

hunx  difcus  medius  magis  magifque  obfcuratur,  ambitu  j 
manente  lucidiore. 

Difcus  Lunas  rutilo  colore  nudo  oculo  refulgebat,  nec  per 
Telefcopium  macula  ulla  diftingui  potuit. 

Totus  Difcus  obfcurior  magis,  8c  magis^  Peripheria  manente 
lucid iufcula.  : 

Splendidior  Difcus  e  region e  PalucHs  Maraotidis,  umbraque 
denfiliima  verfus  Paludem  Maotidem. 

Senfim  lucidior  redditur  integer  Difcus,  obfcuritate  majore  ;* 
tegente  Paludem  M^otidem  ejufque  loca  vicina. 

Redeunt  feniim  veftigia  Marium. 

Pontus  Euxinus,  8c  Mare  Cafpium,  in  media  obfcuratione  r 
manent  veluti  nebula  craffa  perfufa. 

Diftingui  poteft  Mare  Eoum,  8c  vicina,  ut  ut  Luna  nondum  v 
ex  umbra  emerferit. 

Emeriionis  initium  verum, , 
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Incipit  emergere  Palus  Mai. cot  is. 

Evafit:  a"  •  'M  •  > 

Incipit  Mare  Eoum. 

Evadit  Sinus  Sofbonius,  8c  MareEgyptium. 

Evafit  Caffiotis  Regio,  Sc  aliquot  rainuta  ante  Cercinna 
infula. 

Evafit  Athos  Mens,  8c  Maltha, 

Emerfit  Mauritania.  ^ 

__Corfica,  8c  Sicilia. 

• - ’Mare  Adriaticum. 

Media  Propontis. 


.Besbycus. 

.Byzantium. 

.Promontorium  Acherufium. 


Emerfit  Pontus  Euxinus,  8c  medium  Cafpium. 

Incipit  Mseotis  Palus. 

Emerfit  Cafpium,  8c  Media  Maeotis. 

Emerfit  Mseotis. 

Penumbra. 

Luna  tota  integra. 

In  Emerfione  videbatur  mihi  umbra  diftinftior,  quam  in 
immerfione. 

Eclipfeos  initium  in  umbra  vera. 

Obfcuratio  maxima. 

Emerfionis  initium. 

Duratio  totalis  obfeurationis. 

Emerfionis  finis.  ^ 

Tota  Duratio. 

Ab  initio  ad  Immerfionem  Luna?  totalem. 

Ab  emerfione  totalis  Eclipfeos  ad  finem. 


Apr.  0.  S.  Immerfiones, 
Penumbra  valde  notabilis. 

Palus  Maraeotis  tegitur. 

M.  Porphyrites  incipit. 
Tegitur. 

M.  JEtna  incipit. 

Penitus  te£tus. 

M.  Sinaiincipit. 

:  Plane  te&us. 

Infula  Corfica  tegitur. 

Lacus  niger  major  tegitur.- 
Infula  Besbicus. 

Bizantium. 

M.  Horminius. 

M.  Apollonii.  J 
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M.  Hercules 
M.  Corax 

Palus  Maoris  incipit 

Inful.  Maj.  in  M.  Cafpio  incipit 

Tegitur 

Palus  Maeotis  omnino  tegitur 
Luna  plena  Immerfa 

Comp.  Alt.  Ar£turi 

Comp.  Alt.  ftellas  qua*  fequitur  lucidum 
in  corona  feptentrionali 
Lat.  440  33' 

*  Emerfiones.^ 

Luna  emergere  plane  incipit 
M.  iEtna  tota  illuftrata 
M.  Sinai  tota  apparet 
Infula  Besbicus 
Bizantium 
M.  Apollonii 
M.  Hercules 
Palus  Msotis  incipit 
Infula  Major  in  M.  Cafpio  reftauratur 
Palus  Mseotis  tota  rete&a 
Luna  plene  illuminatur 
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a  good  while  after  the  Eclipfe  was  over. 


Tempus  ex 
Alt.correft. 

7h 

44 

3°' 

7 

51 

30 

7 

5  2 

45 

7 

54 

45 

7 

56 

7 

57 

30 

8 

1 

15 

S30  34 

8 

28 

51  30  f 

jL 

8 

39 

15 

60°  2 

9 

0 

30 

$6  57 

9 

*7 

15 

9 

46 

30 

10 

9 

3o 

10 

10 

15 

10 

25 

r 

10 

28 

30 

% 

10 

33 

i  i  ■  i  t"'  i  ■ 

10 

36 

30 

10 

44 

10 

47 

10 

49 

10 

54 

- 

ir  or  more 

a  thin  Shade  Another 

at 


The  correct 
Appar.  Time. 

~7h 


by  Mr.  Der- 
ham,  n.  320, 


;i2. 


7 

7 

8 
9 

9 

10 

10 

TO 

10 


56' 

57 

59 

00 

01 

16 

23 

25 

2  6 

28 


3o 

40 

00 


A  thin  Penumbra. 

A  darker  Penumbra. 

Yet  darker,  which  may  pafs  for  the  beginning  of  the 
Eclipfe. 

oo,The  Eclipfe  no  doubt  begun. 

00  The  Lucid  parts  of  the  Moon,  not  long  before  the  middle 
of  the  Eclipfe,  were  925  parts  of  my  Micrometer. 
40  Diameter  of  the  Moon  1634  parts  of  the  Micrometer. 

1 1  The  end  of  the  Eclipfe  draws  nigh, 
c  o  A  little  Obfcuration. 

^efs 

ie  A  very  little,  except  the  Duskilhnefs  before  mrfi  nVl. 

J  ....  J  o  o  XXVI.  In 
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Moms  XXVI. In  the  Lunar  Eclipfe  Feb.2. 1709-10.  finding  thetime  of  the  end 

Streatham  «*.to  a?ree  with^the  Calculation  (witha  very  inconfiderable  Difference)  ac- 
far'd  with  the  cor<ling  to  Sir  Ifaac  Newton’s  Theory  ;  and  there  being  no  Examples 
Calculation ,  by  of  any  Calculation  according  to  that  Theory,  nor  of  the  Theory’s  A- 
Mr,  Crefllier,  greement  with  the  Obfervation  •  I  thought  proper  to  offer  this  one. 
325,^»  1  I  have  added  the  Calculation  from  Nit.  Flam  feed's  Tables,  according  to 
Horrox's  Theory,  as  I  find  them  publifh’d  in  Mr.  Wbijlotf s  Aftronomi- 
cal  Ledhires,  with  the  Radix's  of  the  Mean  Motions,  corrected  according 
to  their  firft  Author’s  later  Obfervations,  which  are  the  fame  with  thofe 
afTunfd  in  Sir  Ifaac  Newtons  Theory. 

The  Obfervation  was  made  at  Streatham,  about  fix  Miles  near  direa 
South  of  London ,  witha  very  good  eight  Foot  Telefcope.  To  corredt  the 
Clock,  (for  want  of  an  Inftrument  J  I  carried  with  me  next  Day  two 
Watches,  that  were  before  adjufted  to  the  Clock,  and  compar’d  them 
with  Mr.  Flamfeed's  at  the  Royal  Obfervatory,  having  firft  noted  its 
Error  by  an  Obfervation  of  the  Sun’s  Tranfit  of  the  Meridian,  his  Affiftant 
communicated  to  me  :  Upon  my  return,  I  found  my  Watches  ftill  to 
agree  together,  and  to  my  Clock,  which  proved  them  to  have  gone  true, 
and  gave  me  the  exadt  Error  of  my  Clock  — J 
fervation.- 

The  Mean  Time  of  the  Mean  Oppofition 
The  Mean  Time  of  the  true  Oppofition 
At  which  the  true  Place  of  the  Sun  is 
And  its  Equation  to  be  added. 


The  Place  of  the  Moon  at  this  Time ,  from  Sir  Ifaac  Newton's  Theory . 
Mean  Motion  of  the  Moon  : " 

Annual  Equation  Subtr.  . 

The  Correa  Mean  Motion* 

Mean  Motion  of  Apog* 

Annual  Equation  of  Apog.  Ad. 

Corred  Mean  Motion  of  Apog. 

Second  Eq.  from  the  dift.  of  Ap.  from  Sun  Ad.. 

Place  of  the  Moon  the  2d  time  Equat. 

Mean  Motion  of  Node 
./Equation  of  Node  Subt. 

Correa  mean  Motion  of  Node 
The  3d  Equat.  of  the  Moon  from  Nodes 
Afpea  with  the  Sun  Subt. 

Place  of  the  Moon  the  3d  time  Equated 
Second  -Equation  of  Apog.  Subtr. . 

True  Place  of  Apog.  t.v  .  \  . 

Mean  Anomaly 
Equation  of  Center  Sub. 

Moon’s  Place  t he  4 th  time  Equated  } 

The  Variation.  Ad,  -  1 
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Moons  Place  the  ;th  time  ./Equated 
The  6th  -Equation  from  the  diftance  of  the  Lumi¬ 
naries  and  Apog.  Ad. 

Moons  Place  6  th  time  Equated 
The  7th  -Equation.  Ad. 

True  place  of  the  Moon  in  its  Orbit 
True  Place  of  the  Sun 

Moon  beyond  the  Oppofition 
Which  divided  by  the  Horary  Motion  of 
Moon  from  Sun  gives 

The  Mean  Time  therefore  of  Oppofition.  } 

And  the  true  Time 

The  Place  of  the  Moon  at  the  fame  time  from  the  Tai 
Aftronomy ,  according  to  Horrox’s  Theory . 
Mean  Motion  of  the  Moon 
Phyfical  Parts  Sub. 

Correct  Mean  Motion 
Mean  Motion -of  Apog. 

-Equation  of  Apog.  Sub. 

Mean  Anomaly 
.Equation  of  the  Center  Sub. 

Place  of  the  Moon  in  its  Orbit 

Diftance  from  the  Oppofition 

That  is  in  time  to  be  added 

The  Mean  time  therefore  of  true  Oppofition 

is  exactly  : 

The  Apparent  time 
Place  of  Moon  in  Ecliptick 

Reduction  between  the  true  Oppofition 
and  middle  of  Eclipfe  Ad. 

Middle  of  Eclipfe 
Continuance  of  Eclipfe 
Digits  Eclips’d 

Beginning  of  Eclipfe  * 

End  of  Eclipfe 

End  of  Eclipfe  by  the  Moon’s  Place  from  Sir  If  at 
Newton's  Theory. 

End  by  Obfervation 

End  by  Calculation  from  Horrox’s  Theory 
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A  darkifhnefs  on  the  N  E.  fide  of  the  Moon. 
A  thick  Penumbra  on  the  Moon. 


xxvir. 

Eclipfe  of  the 
Moon  at  Up* 
minfter,  Jan. 


The  Penumbra  fo  denfe,  that  it  may  be  taken  for  the  be-12'/7*1"11 
ginning  of  the  Eclipfe.  *  Ur'  Der- 


The  Eclipfe  undoubtedly  is  begun. 

O  o  2 
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A  Lunar 
Sclipfe  and  Oc¬ 
cult  at  ion  of  a 
Star ,  by  Dr. 
Fr.  Blanchini 
n.  $40,  p,  88. 
Nov.2j.1713 
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ObferViitions  of  Eclipfei.  Part  I. 

41'  The  Shadow  fo  dark,  that  it  nearly  hid  the  Moon’s  N  F  Limb. 
1  21  Moon’s  Diameter,  (by  the  Micrometer  1612  equal  parts, 

equal  to  31'.  25". 

7-  2J  The  Shadows  diftance  from  the  oppofite  luminous  Limb  of 

the  Moon,  reprefented  by  the  Line,  l.  71.  was  1025.  parts; 
of  the  Micrometer,  equal  to  20'. 

8  31  End  of  the  Eclipfe  is  very  near. 

8  32  End  of  the  Eclipfe.  1  . 

8  32  45"  Eclipfe  is  undoubtedly  ended. 

8  36  A  Penumbra  left. 

Having  diforderM  my  Micrometer  at  the  beginning,  I  could  not  take 
with  any  Exa&nefs  the  Inclination  of  the  Cufps,  and  fome  other  Mat¬ 
ters  *,  neither  can  I  warrant  the  Micrometrical  Meafures  of  the  Moon’s. 
Diameter,  and  her  eclips’d  parts  otherwife  than  fomewhat  near  the 
Truth.  I  have  made  a  Type  of  the  Eclipfe  as  well  as  I  could  by  guefs. 

m .  i  o.r.  represents  the  twoClafpers  of  the  Micrometer  parallel  to  the 
Equator. 

N.  the  Northern,  S.  the  Southern  part  of  the  Moon’s  Disk  running 
between  the  Clafpers  of  the  Micrometer. 

L.  71.  The- enlighten’d  part  of  the  Moon,  being  102J  Micrometrical 

parts,  or  20'. 
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Stella  Bayero  t  Tauri  proxime  appellit  ad  limbum  Luna?, 
obfervata  per  Telefcopium  duodecim  palmorum. 

Eadem  jam  occultata  eft  ab  ea  parte  Lunaris  Limbi,  qus 
media  ferme  eft  inter  maculas  Ariftarchi  Sc  Galilei.  Pa¬ 
rallels  diurnus  a  centro  Luna?  defcriptus  apparet  Auftralior- 
quam  ftella  t  partibus  Micrometri  7  7,  qualium  Luna?  diame¬ 
ter  fubtendit  37.  Stella?  igitur  t  declinatio  Borealior  eft  de- 
clinatione  apparente  Lunaris  centri  minutis  circuli  maximi 
5  '4  circiter.  '  .  ■  r  . 

Sirius  attingit  Meridianum;  unde  verificata  funt  tempora. . 

Stella  T,  quae  aliquot  minuta  excefferat  e  limbo  Luna?  in 
revolutione  diurna  praecedit  limbum  occidentalem  Luna?  fe- 
Ciindis  horariis  o'.  33",  eademque  praecedit  centrum  Luna? 
fecundis  103"  five  1'.  43". 

Eadem  praecedit  limbum  Lima?  fecundis  48",  8c  centrum 

1'.  58".  •  . 

Differentia  Afcenfionis  redtae  ftella?  &  limbi  eft  1'.  03",* 
centri  vero  Luna?  8c  ejufdem  ftella?  2  .  1  . 

In  limbo  Luna?  Penumbra,  quae,  antea,  erat  dilutior,  fenfim 
fit  denflor. 

Penumbra  fit  evidentior,  fed  nondum  apparet  Umbra  vera. 

Initium  incidentia?  Luna?  in  Umbram  veram,  ea  in  parte 
limbi  quae  proxima  eft  maculae  Schickardi.  .  . 

Umbra  vera  jam  obtegit  partem  unam,  qualium  Luna?  dia¬ 
meter  in  Micrometro  obtinet  37.  15  7 
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am  partes  dua?  obtegunt'ur,  qualium  Lunas  diameter  eft  37. 
am  obteguntur  Lunaris  diametri  T?r. 

2o«Latent  Lunaris  diametri  fy. 

Jam  latent  in  diametro  partes  44 • 

Partes  latentes  15,  ut  antea. 

50  20  Jam  partes  latentes  4  .A  j  o- 

16  54  35 jlncipit  emergere  prior  limbus  Tychonis. 

1 6  56  9jjam  totus  Tycho  emergit. 

13  3o|Latent  Lunaris  diametri  partes  7  e  37.  i  s:i7  I  :  ,  f 

27  45  Umbra  vera  excedit  e  limbo  Lunas,  in  loco  deflgnato  per 
diametrum  didam  inter  Ariftarchum  8c  Platonem  fitu 
medio. 

Haec  occultatio  pluris  aeftimanda,  quod  occultatio  Hellas  t  acciderit  tam 
vicina  Oppofito  Solis,  ut  inde  locus  Solis  inter  fixas  rite  examinari  po- 

terit.  . ,  -  *  •  \  ' 
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A  Lunar  Eclipfe 
Jot  Wanftead, 
\by  Mr. Pound, 
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Obfervations  of  Eclipfes. 
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The  Edge  of  the  Shadow  palled  through  the  | 

middle  of  Gajfendns  - 

The  inlightned  part  produced  to  the  Chord  be¬ 
tween  the  Horns  _ _ 

The  Chord  between  the  Horns;; : .  :  ‘ 

The  fame  repeated 


The  fame  again 
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The  fame  again 
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The  fame  again  repeated 
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17b.  41'  •:  But  by  comparing  the  laft  Obfervations  of  the  Chords  between 
the  Horns,  it  follows  that  the  true  end  of  the  Eclipfe  was  atrjyh  5$^ 
20".  at  17K  43'.  the  Moon’s  Diameter  was  33'.  40". 

The  middle  cannot  be  fuppofed  to  be  very  accurately  determined 
thefe  Obfervations,  which  were  not  fufficiently  diftant  from  the  time  of 
the  greateft  Obfcuration.  However  by  comparing  feveral  of  them  to¬ 
gether,  the  middle  will  be  obtained,  viz. 

n./  7  7 

By  Obf  3.  compared  with  Obf.  24.  at  16K 

ByObf.  4.  compared  with  Obf.  22.  at  16  1^ 

By  Obf  5.  compared  with  19.  and  20.  at  16  16 

By  Obf  6.  and  7.  compared  with  16.  at  16  17 

By  reafon  of  Clouds  I  could  not  fee  the  Beginning  of  the  Eclipfe,  nor 
make  fuch  Obfervations  of  the  Moon’s  immerging  into  the  Shadow’ as  T 
did  of  her  emerging  out  of  it. 

By  Obfervation  11.  compared  with  Obfervation  iy.  the  Digits  eclips’d 

were  B|. 

The  Angles  were  meafured  by  a  Micrometer  in  a  15  Foot  Telefcope,  I 
have  not  conlidered  how  far  they  are  conliftent  with  one  another  *  they 
being  fet  down  here  exactly  as  the}^  were  firft  taken. 

This  Eclipfe  is  the  more  confiderable,  as  happening  very  near  the 
Moon’s  Perigee ,  and  therefore  ufeful  to  verify  her  Anomaly  *  as  alfo  to 
limit  the  greateft  Diameter  of  the  Shadow  of  the  Earth,  and  consequent¬ 
ly 
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ly  the  Parallax  of  the  Moon.  This  may  very  properly  be  compared 
with  that  of  the  1  9th  of  Ottober,  1697,  whofe  middle  was  at  7h.  41' 
P.  M.  at  London ,  and  Quantity  the  fame  as  now. 

The  Times  by  the  Clock  were  17 45".  fooner  than  the  apparent, 
time,  as  was  found  by  the  following  Obfervations  of  Cor  Leonis  and 
Arttunis ,  which  through  the  Clouds  were  but  juft  difcernible. 
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The  Latitude  of  Jfanfted  is  $  i°.  34/  Its  Longitude  is  3".  in  time  Eaft- 
ward  from  the  Obfervatory  at  Greenwich. 

The  Account  given  of  this  Eclipfe  by  Mr,  Derham,  who  obferv’d^it  at 
Upminfter,  is  agreeable  to  this ,  0$  far  as  Clouds  would  permit  him  to 
obferve . 
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Eclipfis  Luns  obfervata  apud  Wanfted, 
29.  Augujli ,  1718. 


Chorda  inter  Cufpides  Mierometro  menfurata 
Eadem  repetita 
Repetita  —  — - 

Iterum - •  — 

Denuo -  . - 

Immerfio  Totalis  in  Umbram  - 
Stella  clara  in  Catalogis  omifla  occultata  eft  a 
Luna;,  infra  Paludem  Mareotida-  He- 

velii  - 

Luna  coepit  emergere  ex  Umbra 


XxX. 

Another  at 
Wanfted,  by 
Mr.  Pound, 
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Eclipjis  Luna?,  Aug.  29.  1718. 

Terminus  Umbras  per  med.  Marsotidis  •,  limul 
Chorda  inter  Cufpides 
Chorda  inter  Cufpides 
Eadem  repetita 
Iterum  — — 

Denuo  - — - 

Porpby rites  emerflt  ex  umbra. 

Mons  Sinai  incepit  emergere. 

Umbra  per  medium  Sins. . 

Jam  totus  Sinai  extra  Umbram. 

Umbra  per  medium  ALtn&A 
Per  medium  Corfica. 

Per  medium  Lac  us  Nigri  majoris . 

Per  medium  Besbici. 

Emerfit  Stella *prsedi£ta. 

Byzantium  Sc  Horminius  fimul  emergunt. 

Stella  eandem  habuit  Declinationem  cum 
Cufpide  Auft.  Eclipfeos. 

Chorda  inter  Cufpides  --  — • 

^  Eadem  repetita  —  - — 1$  00 

o|Eefiifle  videbatur  Defechis. 

ioh.  30',  Capta  eft  Lunas  diameter  29.  4$".  Collatis  autem  inter  fe 
Obfervationibus,  ubi  Chords  partis  deficient  is  aequales  deprehenfe  Eunt, 
provenit  Eclipfeos  medium.  .  .  Ma  ”,wl 

Ex  Obferv.  prima  Sc  decima  tertia 
Ex  fecund  a  8c  duodecima 
Ex  tertia  Sc  undecima 
Ex  quarta  Sc  decima 
Ex  quinta  Sc  nona 
Ex  fexta  Sc  odtava 

Quorum  omnium  Medium  fit 

.  At  London  Luna  per  fumum  Urbis  Sc  Vapores  asgre  vifa. 
j  *£.1.857.  Chorda  inter  Cufpides  utcunque,  2T  27” 

Immerfio  Totalis  in  umbram,  '  r 

Stella  fixaiatis  clara  diftabat  in  limbo  Lunae  orientali 

19'  21".  ■  u  * 

Eadem  fixa  occultata  eft,  10  circiter  mind-tis  centro  Lunas  8  3?  l<& 

Auftralior.  "  .  '  ,  ^  1  ; 

vel,  ut  quibufdam  vifum  eft,  uno  minuto  tardius  Luna  coe-  8  45  Jo 

pit  t  mergere. 

r  alus  Mareotis  primo  margine  emerfit.  •  8  8  9  o  14 
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Olfervations  of  Ecli fifes]  t  a 7 

39  Primus  margo  Siva  emerfit. 

8  Mons  Sinai  totus  extra  umbram. 

35  Umbra  per  medium  JEtna. 
o  Totus  mons  &tna  extra  umbram, 

5 1  Umbra  per  medium  Lacus  Nigri  major  Is.' 

35;  Infula  Besbicus  tota  emerfit. 

21  Chorda  inter  Cufpides  19'.  9". 

25  Finis  Eclipfeos  ut  quibufdam  vifum  eft. 

52  45  Finis  ex  pra?cedente  diftantia  Cufpidum  conclufa. 

5 6  4?  Lunae  diameter  29'  45",  iterumque  29'  48". 

Erat  autem  Umbra  admodum  diluta,  unde  orta  eft  difficultas  in  diju- 
dicandis  Emerfionis  8c  Finis  momentis  :  Atque  Maculs  etiam  obfcuriores 
clare  confpedtse  funt,  pluribus  minutis  antequam  Umbras  marginem  at- 
tingerent.  Stella  vero  quse  durante  Eclipfi  occultata  eft,  locum  tunc  ha- 
buit  K  1 70.  1 67  cum  Lat.  Auft.  i°  6'  30"  proxime. 

Obfervationes  hujus  Eclipfeos  a  Rev.  Dom.  Derham ,  apud  Upminfier  In 
agro  Ejfexienfi  habitas^  a  Dom,  Wright ,  apud  Crew  in  agro  Cejlrienji  8c  a 
Dom.  Hawkins  apud  Wale  field  in.  Eboracenfi,  cum  praemiffis  ubique  fere 
confentiunt,  ft  adhibeantur  meridianorum  differentia  :  poftto  fcil.  quod 
Up  thin  fie  r  fit  iy  min,  Londino  orientalius,  Crew  vero  10  min.  8c  W alefield 
5  min.  occidentaliora. 

XXXI.I  had  accidentally  a  Journal  of  an  Officer  of  the  Ship  Emperor  put  End  of  a  iu - 
into  my  Hands,  who  in  his  return  from  India ,  on  the  fifth  of  March  1 7 1  ^  Q 

obferv’d  the  end  of  a  Lunar  Eclipfe,  when  the  vifible  altitude  of  the  neJ  ’ 
Moon’s  Center  was  13°.  2 fi.  he  being  then  in  the  Latitude  of  34°,  23.0/  Good 
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Eclipfe  with  that  we  obferved  with  great  exa&nefs  on  Feb.  n°.  16S2. ».  361.^.  991, 
(which  agrees  perfectly  well  with  our  Kumbers)  I  conclude  the  middle 
of  this  to  have  been  at  London  at  3h.  4^*  B.  M.  to  which  adding  ih.  46  • 
for  the  Semiduration  (this  being  very  certain  from  the  obferv’d  Conti¬ 
nuance  of  the  Eclipfe  of  1682.J  the  end  will  be  found  to  have  been  at 
London  at  34 .  The  Ship  was  therefore  in  a  Meridian  26°  to  the  E  aft- 
wards  of  London  :  But  fhe  was  at  that  time  180  Leagues  to  the  haft- 
wards  of  theGzptf,  which  diftance  in  that  Latitude  gives  eleven  Degrees 
of  Longitude  *,  this  therefore  being  deducted  from  the  Longitude  of  tne 
Ship,  leaves  juft  fifteen  grad,  or  one  Hour,  for  the  difference  of  Meridians 
between  London  and  the  Cape .  So  that  by  this  account  the  Cape  is  yet 
nearer  our  Meridian  than  I  had  *  formerly  made  it,  and  near  fix  Degrees  *  p^,  fr. 
•nearer  than  M.  he  la  Hire  places  it  in  his  Tables.  18 5*  ^br.  y0U 

This  Eclipfe  was  attended  with  all  the  Circumftances  requifite  to  make  I.  p*5  7« 
the  Conclufion  as  certain  as  the  nature  of  the  thing  will  admit  of:  For 
the  Moon  was  nearly  in  Perigao ,  and  the  Eclipfe  almoft  Central for 
which  Reafons  fhe  emerged  out  of  the  Shadow  as  fwiftly  as  pofuble : 
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The  Sea  was  very  fmooth,  there  having  been  little  Wind  for  above  go 
Hours  before  *  and  the  Moon  was  not  too  high  to  be  well  obferved  with 
a  Foreftaff.  Nor  were  they  long  at  Sea  before  they  made  the  Land,  for 
in  iefs  than  five  Days,  on  the  tenth  of  March  at  Moon,  they  had  paft 
Cape  d  Agulhas  the  moft  Southerly  Promontory  of  Africa,  which  then 
bore  from  them  North  Baft,  about  feven  Leagues  diftant. 

It  may  not  be  amifs  to  infert  an  Obfervation  or  two  I  procured  to  be 
made  at  the  Cape ,  by  Vfr.  Alexander  Brown  a  Scotch  Gentleman,  who 
went  to  refid e  in  India  on  our  Companies  account.  He  carried  with  him 
a  very  good  Brafs  Quadrant  of  above  two  Foot  Radius,  and  at  the  Dutch 
Settlement  at  T able  Bay }  having  re&ify’d  his  Pendulum-Clock  by  corre- 
fp  on  dent  Altitudes,  on  the  fourth  of  Augujl  1694,  at  5N  5:9'  Mane,  the 
defiance  of  the  bright  Limb  of  the  Moon  from  the  right  Shoulder  of 
Orion  was  obferved  to  be  250.  3'.  And  the  next  Morning,  Aug .  5.  at 
21.  1 2",  the  fame  Limb  was  diftant  from  Procyon  2>°.  ^7',  and  at  5M36'. 
48".  from  the  Lucidor  Arietis  ^8°.  29'. 

For  want  of  accurate  Gbfervations  made  thofe  Mornings  at  fome  place 
in  Europe ,  whofe  Longitude  from  them  is  well  known,  I  had  recourfe 
to  the  Period  of  the  Lunar  Motions,  which  is  performed  in  eighteen 
Years  and  ten  or  eleven  Days,  after  which  the  Errors  of  our  Lunar  Com¬ 
putations  return  very  nearly  the  fame  and  I  found  among  my  own 
old  Obfervations,  one  that  tallyed  well  with  that  of  the  fourth  of  Augnjl, 
Vh.  Anno  1676.  July  23°.  13N  11'.  35".  at  Oxford ,  I  obferv’d  the 
Moon  to  apply  to  the  Star  in  medio  Collo  Tauri ,  by  Bayer  markt  A .  The 
Star  at  that  time  was  diftant  from  the  Southern  and  neareft  Cufp  of  the 
Moon  by  the  Micrometer  207.  32".  and  at  13N  17'.  15".  when  it  feem’d 
to  immerge  upon  the  bright  Limb  of  the  Moon,  it  was  diftant  from  the 
Northern  Cufp  23'.  20"  *  but  this  lefs  certain  by  reafon  of  the  hazey 
Air.  The  Star  at  that  time  was  in  tr  28°.  56'.  with  i°.  if.  20".  North 
Lat.  whereby  I  found  that  our  Lunar  Tables,  founded  on  Sir  Ifaac  New- 
tons  correct  Theory  of  her  Motion,  gave  her  place  at  that  time  only 
two  Minutes  too  flow  •,  which  Error  being  allowed  on  the  4th  of  Augujl 
1694.  the  refult  was,  that  $K  59'.  at  Cape  Bonne  Efperance  was  at  Lon* 
don  4k  $3'.  whence  the  difference  of  Longitude  167  degrees,  fufficiently 
near  what  we  had  before  determin’d. 

Rectification  of  XXXII.  About  thirty  Years  ago,  Mr.  Chr.  Huygens  made  the 
the  Motion  of  Royal  Society  a  Prefent  of  the  Glaffes  of  a  Telefcopve  of  1  25  Foot  length, 
*te  Cl'c;im“  with  the  Apparatus  for  uflng  them  without  a  Tube  ^  But  thofe 
JilTolferva-  h?re  thatfirft  tried  to  make  ufe  of  this  Glafs,  finding  for  want  of  Pra- 
tions  of  them,  &ice,  fome  Difficulties  in  the  Management  thereof,  were  the  occafion  of 
by  iWr. Pound,  its  being  laid  afide  for  fome  time.  Afterwards  it  was  defigned  for  mak- 
355-  P#6&ing  perpendicular  Obfervations  of  the  fixt  Stars  palling  by  our  Zenith,  to 
try  if  the  Parallax  of  the  Earths  annual  Orb  might  not  be  made  fenfible 
.  in  fo  great  a  Radius,  according  to  what  Dr.  Hook  had  long  fince  propofed.* 
but  in  this  we  mifearried  alia,  for  want  of  a  place  of  fufficient  height 

and 
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and  firmnefs,  whereon  to  fix  the  Object  Glafs  •,  fo  that  it  lay  by  neg¬ 
lected  for  many  Years. 

In  the  mean  time  we  could  not  but  remark  a  great  referve  in  the  French 
Aftronomers,  in  relation  to  the  Satellites,  of  which  they  have  given 
us  in  their  Yearly  Memoirs  no  Obfervations  till  very  lately,  nor  have 
they  feemed  willing  to  {hew  them  in  their  GlaiTes  to  fuch  as  requefted 
it:  fo  that  it  might  poffibly  occafion  in  feme  Perfons  a  Sufpicion  of  the 
reality  of  this  Difcovery  :  And  Mr.  Derham ,  having  borrowed  of  the  So¬ 
ciety  their  long  Glafs,  could  not  thereby  allure  himfelf  that  the  fmall 
Stars  he  fometimes  found  about  Saturn ,  were  really  his  Satellites,  their 
Situation  not  agreeing  with  their  places  derived  from  the  Tables  of  their 
Motions  exhibited  in  *  K°,  187.  of  Phil.  TranfaB.  befides  that  he  wanted#  Abr.  VoU 
a  fjfficient  height  to  raife  the  ObjeCt  Glafs,  fo  as  to  view  Saturn  to  a d-/>*  37^ 
vantage,  above  the  Vapours  of  the  Horizon.  But  in  the  Memoirs  for 
3714,  publifhed  but  about  a  Year  fince,  M.  Cajjini ,  the  worthy  ^ucceffor 
of  his  great  Father,  has  given  us  fome  Obfervations  which  clear  up  the 
Point,  and  by  {hewing  the  Errors  of  thofe  firft  Tables,  has  enabled  us  to 
be  allured,  that  we  have  feen  the  whole  Satellitium  of  Saturn  ourfelves. 

Anno  1714.  Man  6.  St.N.  about  Mid-night,  Saturn  being  then  Stationa¬ 
ry  in  nr  40.  27 ',  the  fifth  and  outermoft  Satellite  was  in  itsfuperiour  Con¬ 
junction  with  the  Planet,  and  at  the  fame  time,  the  Earth  was  nearly  in 
the  Plain  of  this  Satellite  Orbit,  fo  that  it  appeared  to  pafs  very  near 
the  Center  of  Saturn  :  From  hence,  and  from  fome  other  preceeding  Ob* 
fervations,  Mr .Cajjini  concludes  that  the  Nodes  of  this  Satellite  Orb  are 
in  four  degrees  of  nZ  and  X,  and  that  its  Inclination  to  the  Ecliptick  is 
not  much  more  than  half  that  of  the  other  Satellites.  Hence  it  fhould 
follow  that  the  Ellipfes  it  deferibes  by  its  apparent  Motion  about  Sai\urn, 
when  in  m  and  t  are  much  flatter  and  nearer  to  his  Body,  than  thofe  of 
the  other  four,  which  he  allows  to  move  in  the  plain  of  the  Ring,  and 
to  have  their  Nodes  in  21  gr.  of  ’tp  and  with  an  Inclination  to  the 
Ecliptick  of  31  degrees.  To  confirm  this  Difcovery,  he  produces  another 
Obfervation  of  his  Fathers,  near  thirty  Years  before,  viz.  that  Anno 
1685.  Martii  31.  St.  Ar.  about  Noon,  the  fame  Satellite  was  obferved  in 
fuperiour  Conjunction  with  Saturn ,  with  lefs  than  one  Diameter  of  the 
Ring  North  Latitude,  Saturn  being  then  in  n°.  18'.  So  that  the 
Satellite  wanted  but  7 °.  21.  of  compleating  134  Revolutions,  in  the  In¬ 
terval  of  time  between  them.  From  thefe  Data  it  was  eafy  to  fettle  the 
Theory  of  this  Satellit. 

As  to  the  Fourth  or  the  Hugenian  Satellite  ^  in  the  Memoirs  for  1717, 
but  juft  now  come  to  Hand,  we  find  a  very  curious  Cbfervation  of  it, 
and  the  firft  of  its  kind,  viz.  that  Mart.  250.  S.  N.  about  nh.  P.M.  this 
fourth  Satellite,  then  in  Apogeo,  did  immerge  behind  the  Body  of  Saturn. 

With  this  Emendation,  the  place  of  this  Satellit  may  for  the  future  be 
computed  with  a  fufficient  ExaCtnefs. 

The  Third  Satellite,  by  an  original  Miftake  in  the  Letters  in  N°.  187 
is  all  wrong  *  its  daily  Motion  being  there  printed  2\  180.  4T.  50".  in- 
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ftead  of  T.  190.  41'.  50"  *,  as  may  be  perceived  by  the  Period  thereof 
being  determined,  in  the  aforefaid  Memoirs  of  1714,  to  be  4 d.  T2h. 
25'.  12".  that  is,  that  it  makes  400  Revolutions  in  1807  Days.  This 
Satellite  was  obferved  by  Mr.  Caffini ,  April  4  .  St.  N.  ich.  P.  M.  to  have 
newly  paft  its  inferior  Conjunction  with  Saturn ,  and  a  perpendicular 
from  it  fell  on  the  Extremity  of  the  weftern  Anfe ,  fo  that  at  about 
P.  M.  it  was  with  the  Center  of  the  Planet  then  in  W  70.  23'.  and  con- 
fequently  in  X  $°.  23'.  but  ineunte  anno  Gregoriano  1686,  the  Epochs 
thereof  was!$  90.  39'.  So  that  from  the  Noon  of  the  laid  of  December  1685, 
to  April  40.  6iv  ib'.  anno  1714,  that  is,  in  1 03 20  Days  6K  18'.  there 
have  been  made  2284-7  Revolutions  of  this  Satellite  to  the  Equinodtial  ^ 
from  which  Data,  the  Tables  of  its  Motion  are  readily  derivable. 

The  Radix  of  the  penintime  or  fecond  Satellite,  according  to  the  afore¬ 
faid  Letter,  ineunte  anno  Greg.  1686.  was  in  W  9°.  10'.  But  by  the  Ob- 
fervations  of  Mr.  Caffini  m ade  the  Nights  before  and  after,  this  Satellite 
was  in  its  fuperior  Conjunction  anno  1714.  April  4^.  21  7.  St.  N.  that 
is,  inn?  5°.  21',  where  Saturn  then  was:  So  that  April  <\d.  22K  12' 
an  entire  Number  of  Revolutions  were  performed  fince  the  Epoche  0 1 
1686,  that  is,  in  10320  Days  22^.  12  :  which  number  can  be  no  other 
than  3771,  according  to  the  Period  thereof  given  in  this  Memoire,  viz* 
2d.  17K  41'.  22". 

Laftly,  the  inn  ermoft  or  fir  ft  Satellite,  at  the  fame  time,  viz.  1714, 
April  40.  2i>.  70 '.St.  N.  was  in  its  inferiour  Conjundtion  proxhne,  and 
eonfeqnently  in  K  5°  21'.  But  the  Epoche  thereof  for  1686,  is  y?  24°. 
50'.  which  place  the  Satellite  had  paft  40  gr.  31'.  at  the  time  of  the  Ob- 
fervation.  This  Arch  it  moves  in  $K  6' wherefore  from  the  time  of  the 
Epoche  to  April  4  d.  16K  24',  1714,  or  in  10320  Days  16K  24".  the  Sa¬ 
tellite  has  performed  5467  Revolutions,  its  Period  being  determined  to 
be  1  Day,  21  Hours,  18'.  27",  in  this  Memoire. 

Having  by  the  help  of  thefe  late  Obfervations  corredted  the  Motions 
of  the  Satellites  which  it  was  not  poffible  for  their  firft  Difcoverer  to  fet¬ 
tle  truly,  in  the  fhort  Interval  before  1687*,  and  having  fixed  their 
Epoches  for  the  prefent  Year,  we  were  enabled  to  know  where  to  expedt 
them  with  more  Certainty,  and  to  diftinguilh  them  one  from  another, 
and  from  the  fmall  fixt  Stars  appearing  with  them.  And  the  Reverend 
Mr .y ames  Pound,  (whofe  indefatigable  Induftry  is  no  way  inferiour  to 
his  incomparable  Skill  in  Agronomical  Matters)  having,  by  means  of 
his  Steeple  of  Wanfted ,  provided  a  Gnomon  high  enough  for  the  purpofe, 
and  having  fitted  a  very  commodious  Apparatus  for  ufing  the  Societies 
aforefaid  long  Telefcope,  foon  difcovered  by  it  all  thefe  five  Satellites  ; 

and  lately  communicated  to  them  the  following  very  curious  Obferva- 
fcions.  J 

1718.  April  21  d.  10K  40'.  The  third  and  fourth  Satellits  of  Saturn 
were  m  Apog&o,  a  little  paft  their  Conjundtion  with  Saturn  :  A  perpen- 
dxcniar  from  the  fourth  to  the  Tranfverfe  Axis  of  the  Ring  (or  Line  of 
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the  Anfa)  fell  a. little  without  the  Eaftern  Anfa  s  and  a  Line  through 
the  fourth  and  third  touched  the  Eaftern  Limb  of  Saturn,  Fig.  2.  5 

The  fir  ft  was  Northward  of  the  Line  of  the  Anfa  ( and  therefore  in  the 
Apogaon  Semicircle  alio)  diftant  from  the  faid  Line  about  as  far  as  the 
end  of  the  Conjugate  Axis  of  the  Ring  was  from  the  Center  of  v'l%t 
nearly  \  of  Saturn's  Semidiameter  j  and  it  was  about  a  Semidiameter  of 
the  Ring  from  the  Weftern  Anfa. 

The  fecondwas  a  very  little  Southward  of  the  Line  of  the  Anfa,  (and 
therefore  in  the  Perigaon  Semicircle)  above  a  Semidiameter  of  the  Ring 
for  about  the  Semidiameter  of  the  Ring  +  the  Semidiameter  of  h) 
from  the  Weftern  Anfa .  And  the  third,  fir  ft  and  fecond  were  in  a 
ftraight  Line. 

At  1  oR  50)  A  perpendicular  from  the  3d  to  the  Line  of  the  Anfa 
fell  almoft  on  the  middle  of  the  bright  part  of  the  Eaftern  Anfa ,  but 
fomewhat  nearer  the  Center  than  the  Laid  middle. 

April  22 d.  HR  5'.  The  four  innermoft  Satellits  were  all  Eaftward  of 
b.  The  2d  and  4th  in  the  Apogaon ,  and  the  ift  and  3d  in  the  Perigaon 
Semicircle.  .  A  Line  through  the  2d  and  4th  touched  the  South  Eaft  Limb 
of  b.  A  Line  palling  through  the  3d  and  the  end  of  the  Conjugate  Axis 
of  the  Ring,  was  parallel  to  the  Line  of  the  Anfa. 

AtnR  1  o'.  A  perpendicular  from  the  firft  to  the  Line  of  the  Anfa, 
fell  on  the  Eaftern  Extremity  of  the  Ring.  Fig.  3. 

Thefe  Diftances  and  Directions  were  taken  only  by  Eftimation,  and 
not  by  any  aCtual  Meafurement. 

The  fifth  (or  outermoft)  Satellite  being  at  this  time  near  its  greateft 
Elongation  Eaftward,  among  feveral  very  fmall  Telefcopick  Stars,  he 
could  not  determine  its  Pofition.  But  by  obferving  the  Motion  of  this 
fome  other  Nights  before,  he  was  now  fully  fatisfied,  from  the  Motions 
rectified  as  above,  that  there  are  five  Satellits  of  Saturn ,  as  Mr.  Cafini 
had  long  fince  afferted. 

In  the  bright  part  of  each  Anfa  was  a  darkifti  Ellipfe,  nearer  to  the 
out-fide  than  the  infide  of  the  Ring,  as  if  it  was  compofed  of  two  Rings 
near  to  one  another. 

On  the  Body  of  p ,  befide  the  Ring  on  the  Southfide,  there  appeared 
on  the  Northfide  a  Zone  not  fo  far  from  the  Center  as  the  ing,  and  not 
much  unlike  the  fmalleft  of  Jupiter' s  Belts.  Thefe  Appearances  were 
firft  taken  notice  of  by  Mr.  Cajjini ,  as  may  be  feen  in  Phil.  Tranf.  N°.  , 
128.  p.  690  *  v.  Fig.  4.  ' 

It  is  not  to  be  expe&ed  that  thefe  Satellites,  exceedingly  minute  in 
themfelves,^  and  fo  faintly  illuminated,  fhould  appear  when  the  Airis*’ 
but  ordinarily  ferene,  they  requiring  not  only  the  Medium  tobe  Jitmmo 
viodo  defecate  and  limpid,  but  withal  in  perfect  Darkneis.  For  which 
reafons  it  may  well  be  underftood  why  the  Gentlemen  of  the  Parifau 
Obfervatory  may  have  fometimes  made  a  Difficulty  to  undertake  to  fhew  . 
them  upon  Demand, 
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Tables  of  the  XXXIII.  Circa  finem  Anni  1686.  D .Jo.Dom%  Cajftni ,  Reg.  Soc.  So- 

0/  Sa-  jaiis.  &■  in  Aftronomicis  nemini  fecniidus,  cam  Societate  noftra  inventa 
dem°tibus  quinque  Satellitum  Saturni  communicavit,  Epochafque 
!>  'fingulorum  ad  annum  ineuntem  1686.  eorumque  motus  diurnos  in  Epi¬ 
ftola  *  N°  187.  larum  TranfaB.  edita  exhibuit  .•  E  quibus  datis  motuum 
*  jbr.Voh  I.  Tabulas  concinnavimus,  ditoque  Epiftols  fubjundtas  una  edidimus. 
fc  376.  Cum  vero  deinde  per  triginta  fere  annos  nullas  omnino  Obfervationes 
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0/Jupiter  dwi  hit  Satellite.  Part  I' 

Modbus  inediis  Satellitum  adhunc  modum  conftitutis,  proveniunt  R^ 
volutiones  eorum  jam  veris  proximo,  ftilicet 

Primi Jive  Intimi  id.  2lK  1 8'.  2 6nf 

Secundi  Penintimi:  2.  17  41.  10  7 

Tertii  five  Mediz  .  4;  12*  25*  10 

ghtarti  Hugeniani^  15,  22*  41.  28 

(giiinti  five  Exthni  7 9.  7;  .  46.  00 

Pofito  autem,  juxta  regulam  Nature  (faltem  in  hoc  noftro  Syftemate) 
univerfalem,  quaeque  tam  in  Jovialium  ac  Lunae  motibus,  quam  Plane- 
tarum  Primariorum  circa  Solem,  obtinet,  Vires  centrum  Saturni  pe- 
tentes  efie  in  duplicata  ratione  diftantiarum  reciproce,  ac  proinde  Cubos 
diftantiarum  a  centra  efle  ut  quadrata  Temporum  periodicorum ^  ex  data 
diftantia  &  $eiiodo<Hiigemaniy  Hunt  reliquorum  diftantia*  ut  fequitur. 

Semidiam .  Semidiam . 

\  " :  Annuli,,  *  Globi  jy 

MjkPrimi  1*9289  4,3400 

Secundi  24708,  5,5593 

Tertii  ^  34508  7,7643* 

Qiiarti  8*0000  l8,ocoo 

guinti  23.3146  52,4578 

Qua?  quidem  diftantia  cum  D.  Cajfmi  obfervatis  fatis  quadrant,  Quatuots 
autem  interiores  Satellites  juxta  planum*.  Annuli*  Saturni  orbitas  fuas 
deicribunt  proxime  ^  in  piano,  fc,  JEquatoris  noftri  piano  quoad  lenfunx? 
parallelo,  quicquid  in  contrarium-  proferant  nonnnlli.  Quintum  vero 
orbem  fitu  paulo  diverfum  a  ceteris  defcribere,  nuper  deprehendit  D. 
Jac.  Cajjinus  prioris  filius,  ut  videre  eft  in  Aftis  Academic  Seientiarum 
Pamjienfis  Anni  1714,.. 

XXXIV.  D.  Martinus  Folkes  Londini ,  prsfentibus  alixs  nonnullis  e 
Societate  Regia,  Jan.  11.  1717,  8h.  P.  M.  vidit  Jovis  centrum  una  dia* 
metro  corporis  ejus,  Fixam  fequi,  qua?  difto  centro  Borealior  erat  quail 
dodrante.  femidiametri  Jovis.  Poftea  Nubes  Jovem  occuparunt,  fed  habi- 
ta  ratione  motus  Jovis,  paulo  poft  medium  Nodtis  ftellam  Jovi  conjun- 
fiam  fuiffe,  &  a  Borea  difci  ejus  parte  occultatam,  conclufit. 

Reverendus  Dominus  J.  Theopb.  Defaguliers ,  R.  S.  S.  &  D.  Stepbanus 
Grey^  TVeftmonafterii ,  viderunt  Fixam,  Hora  Sexta  vefpertina,  integra, 
Jovis  diametro  diftare  a  limbo  ejus,  Corum  verfus.  Unde  &  ex  fequen- 
tium  dierum  Obfervationibus,  circa  medium  noftis  incidifle  conjun&i- 
onem  evincitur., 

Reverendus  quoque  D.  J.  Pouytd ,  apud  Ifanfied^  infrafcriptas  naftus> 
eft  obfervationes,  quasmtique  accuratillimas,  Tubo  foil,  praftongo  8c  Mi¬ 
crometre  captas,  hue  tranferibere  non  pigebit. 

Itaquo  Jannarii  Quinto^h.  6'.  X.  aeq.  Jovis  centrum  diftabat  a  difta 
Fixa  31  •  49  *  quam  5b,  38',  fequebatur  34'.  12''.  Afcenfionis  redts  :  fi- 
mulque.  limbus  Jovis  Auftrimis  eandem  habuit  Declinationem  cuirr. 
Sella,  r  '  “ 


Die. 


Chap.  UK  Of  Jupket  and  bis  Satelfittl  ^pm 

Die  autem  Nono  fequente  6\  6\  Jovis  centrum  diftabat  affcella  io'  49”* 

Sc  poft  ofto  minuta  erat  differentia  Afcenfionum  reftariim  it'.  3 
turn  centrum  Planeta?,  tantillo,  itaut  vix  perciperetur*  erat  Stella  Au- 
ftralius.  ^  (  -  '  '  ^ 

Die  Undecimo  $K  30'  T.xeq,  erat  diftantia  centrorum  1'.  24".  limulq- 
vifa  eft  ftella  quafi  quadrante  diametri  Jovis  Borealior  centro -ejus.  Dia* 
meter  autem  minima  Jovis  inventa  eft  o'  43".  Deinde  Nubes. 

Die  vero  Duodecimo  $h.  17'.  erat  diff ant ia  centrorum  3'.  7'^  ac  ^ 

50'.  Jupiter  ftellam  prascedebat  3'.  io".  Albert.  Reft.  Eodemque  tempore 
limbus  Jovis  Eoreus  eandem  habuit  Declinationem  quam  Fixa  accurate. 

Collatis  autem  his^Obfervationibus  manifeftum  eft  Fixam  hanc  Jovi 
conjunftam,  Jnnuarii  undecimo  13b.  circiter,  non  nifi-17".  vel  18".'. 
centro  ejus  Borealiorem  futile,  ac  proinde  occultatam. 

Fixa  ha;c,  etiamfi  nulli  Catalogo  ha&enus  afcripta,  Locum  tunc  ha— 
buit  D  2 20.  1?'.  cum  Lat.  Auft.  o°.  i  3'f  ;  Comitemque  habet  17  min.l 
earn  Prascedentem  &  7  min.  Borealiorem,  live  in  it  21°.  $6'.  cum  Lat 
Auft.  o°.  67,  cui  Jupiter  conjungi  vifus  eft  Jnn.16.  6C30'.  vefperi. 

Sic  fpatio  minus  bimeftri  Jupiter  corporaliter  eclipfavit  duas  Fixas 
cujus  rei  ne  fingulare  quidem exemplum  ab  invento  Telefcopio  extat  • 
proinde  hrc  obfervata  inter  pretiofiliima  Urania;  xufri*/ <*,  in  ufum  Poftero- 
rum,  merito  reponenda  funt. 

Noftra  autem  ftellula  anno  1654.  Feb.  6.  Jovi  Stationario  conjunda,' 
tribus  ejus  diametris  Auftralior  erat,  obfervante  Gaffendo  unde  confta’ 
bit,  calculo  rite  inftituto,  Joves  Nodos  quoad  fenfum  immobiles  hefifle, 
per  83  annos  ultimo  elapfos,  idque  ad  2s  8°.  35'.  a  1 H  *  y . 

XXXV.  Feb- 16.  1719.  At  6^^  through  a  ftiort  Tube,  we  law  all  the  Trmfii  »/ 

4  Satellites,  the  3  outermoft  on  the  Eaft  fide  of  Jupiter,  and  the  inner-  JupirerV  vh 
moft  near  the  Weftern  Limb  approaching  to  an  Eclipfe.  The  Fourth  at  Si,tlIl“e  aver 
that  time  was  about  half  a  Semidiameter  of  Jupiter  from  the  Eafter  n‘p;°!’khf m' 
Limb.  Then  it  proved  cloudy  till  about  8\  at  which  time  ("through  the  VoniJ.  359.' 
long  Gbifs)  we  could  fee  only  the  fecond  and  third  Satellites,  the  firftf- 
being  behind  Jupiter  in  the  Shadow,  and  the  fourth  errtred  upon  the 
Difque.  We  faw  at  this  time  a  d’ark  Spot,  a  little  Northward  of  the 
great  Northern  'Zone,  and  near  the  Eaftern  Limb,  where  the  Satellite 
was  to  enter  on  the  Difque  $  which  Spot  we  took  for  the  Shade  of  the 
Satellite.  The  Clouds  then  again  intercepted  our  View,  till  8C,  53'. 

/Eq.  T.  at  which  time  the  firft  Satellite  was- lately  emerged,  out  of  the 
Shadow,  and  the  Spot  advanced  fo  far,  that  we  perceived  it  would  ar¬ 
rive  at  the  middle  of  Jupiter ,  near  two  Hours  fooner  than  the  Shade 
ought  to  have  do  ie  by  our  Computation  *  but  not  imagining  that  this 
da  k  Spot  could  be  any  thing  elfe  but  the  Shade,  we  concluded  there  had 
been  fome  Error  in  the  Calculation,  which  we  thought  tore-examine 
afterwards.  On  this  Prefamption  we  left  off  observing  till  gh  35'.  at 
Which  time  we  were  furprized  to  fee  a  Notch  in  the  Limb  0f  Jupiter, 
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near  the  place  where  the  former  Spot  entred.  This  laffc  Appearance 
agreeing  well  with  the  time  that  the  Shade  of  the  Satellite  ought  to 
have  entred  the  Difque,  foon  made  us  alter  our  former  Opinion,  and 
conjecture  that  this,  and  not  the  other  Spot  was  the  faid  Shade.  At  9K 
yEq.  T.  the  Notch  vanifhing,  a  round  black  Spot  appeared  within 
the  Limb,  but  in  contad  with  it.  At  9*1.45'.  we  judged  the  firft  Spot, 
and  at  1  iK  45'.  the  fecond,  to  be  in  the  middle  of-  Jupiter, 

At  ii*v  50'.  the  firft  Spot  touched  the  Limb,  being  within  the  Difque, 
foon  after  which  the  Limb  in  that  place  feem’d  a  little  protuberant.  At 
j  2*1  5'.  appeared  the  fourth  Satellite  juft  come  out  of  the  Difque,  and 
touching  the  Limb  in  the  place  where  the  Protuberance  was.  At  1 2  *».  7' 
we  could  perceive  the  Satellite  feparated  from  the  Limb.  At  1  5  6f 

the  fecond  black  Spot,  ftill  within  the  Difque,  juft  touched  the  Weftern 
Limb  v  foon  after  which  there  appeared  a  Notch  in  this  part  of  the. 
Limb,  as  it  did  on  the  other  at  the  coming  on  of  this  Spot.  At  14*1.  6\ 
the  Spot  was  all  gone  oft,  and  the  Limb  appeared  clear  and  entire.  The 
firft  Spot,  when  in  the  middle  of  Jupiter,  was  almoft  as  black  as  the 
fecond  when  near  the  Limb,  but  foinewhat  lef$,  and  a  little  more  A  or- 

therly .  , 

At  the  time  that  the  firft  Spot  was  in  the  middle  of  the  Difque,  the 

three  innermoft  Satellites  appeared  to  rhe  Eaji  of  Jupiter  ,  the  firft  (as 
aforefaid)  having  lately  emerged  out  of  the  Shadow  *  the  fecond  being 
almoft  at  its  greateft  diftance  ;  and  the  third  having  patted  the  Axis  of 
the  Shade  about  twelve  Hours  before,  and  appearing  at  this  time  about 
three  Diameters  of  Jupiter  from  his  Limb.  The  times  that  thefe  Spots 
arrived  at  the  middle  of  the  Difque  are  agreeable -to  the  times  found  by 
Calculation,  in  which  the  fourth  Satellite  and .  its  Shade  ought  to  have 
appeared  there.  From  all  which  ftis  very  plain,  that  the  firft  of  thefe 
Spots  was  the  fourth  Satellite  it  felf,  and  the  fecond  its  Shadow. 

We  have  feen  the  firft  and  fecond  Satellites  appearing  not  as  dark 
Spots,  but  as  bright  ones  (tomewhat  different  from  the  light  of  Jupiter) 
for  fome  little  time  after  they  entred  his  Difque,  but  as  they  approached 
nearer  the  middle  we  loft  fight  of  them.  And  we  have  frequently  ob- 
ferved  that  the  fame  Satellites  appear  brighter  at  fome  times  than  at 
others  ^  and  that  when  one  of  them  hath  ffimed  with  its  utmoft  Splen¬ 
dour,  the  Light  of  another  hath  been  confiderably  diminifhed.  From 
whence  5tis  very  probable  at  lea  ft,  not  only  that  the  Satellites  revolve 
upou  their  proper  Axes,  but ‘alfo  that  fome  parts  of  their  Surfaces  do 
very  faintly  ("if  at  all )  reflect  the  Solar  Rays  to  us 
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diametris  Jovialibus  circiter  q  ■£.  Hora  veto-  9E  4',  -jam*disjun6H  vide- 
bantur.  Qiiartus  fitu  inverfo  apparuit  paulo  depreffior  Tetlio,  8c  pauloi 
elongatior  a  Jove  *  quare  erat  Tertio  Borealior.  on)  n  '  .  :'hifi  : 

Sept.  4~  10k  36'.  23”,  Primus  feu  intimus  Satelles  incipit  emergere  ab 
Umbra,  Tubo  A$  Palm.  Domini  C&mpani. 

November  tt  7h  ^  Primus  Satelles  incipit  emergere, cconfpedus 
per  Tubum  Domini  Cbiarelli  palm-  40.  Deinde  eadem  node  7lV  46f. 

Primus  8c  SecdiVdiis  proximi  funt,  St  -]K  fi  iidem'  ita  lirnt  vicini  ut  vix 
pundulo  diftinguantur.  '  .  •  .  / 

Decemb.  9.  N.S.ve  1  Novemb.2%*VS.$K  45'.  47",  Primus  Satelles  incipit 
emergere  ab  umbra  Jovis. 

Decemb.  21.  V.S.  5h.  $0.  22,  iterum  vifus  eft  primus  Satelles  inci- 
piens  emergere  ex  umbra. 

Ex  bis  obfervationibus  accurato  calcuto  fiibjeciis,  ?namfejltm  eft  aquatio-  Rcmaris  iK 
Hem  fecundam ,  quam  a  motn  Luminis  progrejjivo  ortam  fupponhnus ,  necef-p,9o. 
fario  locum  habere.  Nam  poft  57  fatellitis  intimi  revolutions ,  qitibus 
Jupiter  a  Terra  plufquam  Radio  Orbis  magni  receftjt ,  novem  fere  nmiutis 
tardius  confpeBa  eft  Eclipfts  ultima ,  quam  deb  nit  juxta  tenorem  Obferva - 
tivnis  printx  \*  quo'dquidemHypothefibiis  D.  Caffini  confonvan  eft. -  -r 

Ex  iifdem  etiam  confrmatur  (quod  nos  quoque  antea  annotavimus, 
nempe)  qnodmotus  Intimi  Satellitis  Jovis  paulo  celerior  Jit  quam  in  Tabulis 
elaboratijjimis  D.CafJini ,  ante  viginti  anno s  cum  publico  communicatis ,  &  . 
calculi  facilitate  plurimum  fe  commendantibus.  Error  cuius  autem  iftevix 
excedere  videtur  duo  temporis  minuta  in  Jbigulis  Jovis  r evolution'll? us ,  five 
duodecim  ayinis  •,  quibus  coelum  anti-dp  at  Calfini  calculum.  Hac  vero  adbi-  - 
bita  correBione ,  Jatis  accuratus  babebitur  confenfus. 

XXXVL.Iii  Numb.  *  214.  of  thefe  TranJaBions ,  we  exhibited  an  p.^*'Tolm  ^ 
Ephome  ’ot  Mr fCaftini^  curious  Tables  then  newly  publillied,  for  Tables  for  com. 
computing  the  Eclipfes  of  the  firft  Satellite  of  Jupiter ,  without  the  Pnting  of  the 
help  of  any  other  Numbers.  The  eafe  of  this  Calculus  gave  great  Satis- 
fadion  to  thole  that  delight  in  Telefcopick  Obfervations-,  and  has  been  of  0f  Jupiter,  iy 
good  life  to  encourage  Aifronomers  to  afcertain  the  Geographical  Longi-  Addition  only a 
tudes  of  many  places,  by  help  of  thefe  Eclipfes,  whofe  frequency  feems 
to  afford  us  the  propereft  means  for  that  purpofe. 

But  it  being  now  twenty  fix  Years  iince  thofe  Tables  were  pub- 
lifhed,  length  of  time  .has  difcovered  that  this  Satellites  Motion  is 
a  fmall  matter  fwifter  than  Mr.  Cafftni  had  iuppofed.  it  \  ^  and  the  If  e-  - 
verend  Mr.  Pound  being  provided  with  all  the  Qualifications  requifite 
for  fuch  a  Work,  has  of  late  apply'd  himfelf  to  rectify  by  frequent 
Obfervation  what  he  found  amifs  in  the  aforefaid  Calculus  •,  and  with-  - 
al  has  put  it  into  another  Form  yet  much  more  eafy  and  compendi¬ 
ous,  by  bringing  what  M.  Caffini  had  given  us  in  odd  Numbers,  to  the 
Millefimals  of  a  Circle,  both  as  to  Numb.  I.  which  he  calls  Numb.  A . 
being  the  mean  Anomalie  of  Jupiter  in  fuch  parts  *,  as  alfo  to  Numb. II. 

or  our  Numb.  E.  which  is  the  diftance  of  the  mean  place  of  Jupiter , 

from,  t 
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from  the  true  place  of  the  Snn,  and  which  with  the  Addition  of  the 
Equation  of .  Numb.  B .  gives  the  true  Angle  6l  Commutation  in  the  fame 
Millefimals  of  a  Circle.  And  having  deducted  from  the  Epocbes  the 
greateft  Equations  both  of  Numb .  A.<  and  B .  he  reftores  them  by  adding 
as  much  to  the  Equations  themfelves,  by  which  means  they  all  become 
Affirmative,  fothat  the  whole  Computation  is  performed  by  Addition 
only. 

The  Reader  is  fuppos’d  tobe  acquainted  with  the  Method  of  NLCaJJini’s 
Calculus ,  which  is  at  large  explain'd  in  the  aforefaid Tranfatt.  Numb.  214, 
For  which  reafon  this  fliort  Defcription  may  fuffice  at  prefen  t. 
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Chap.  Ill .  Of  the  Satellits  of  Jupiter. 

Epochs  Conjuncltonum  Trimi  Satellitis  cum  JoVe. 


An/Ju*. 

Curr. 

D. 

Conjunct. 

H-  . 

Nil  03. 

A. 

Num. 

B. 

An.  Jul. 

Curr. 

D. 

Conjunct. 

H,  , 

M 

,  Num. 

|  A. 

N.un* 

B. 

lll9 

I 

6 

1 1 

13 

872  396 

1749 

0 

11 

9 

34  400 

866 

1720 

0 

20 

22 

40 

956  3 10 

1750 

0 

I 

21 

1 

483 

1 780 

21 

I 

5 

2 

44 

40 

229 

51 

I 

10 

1 

5 

389 

698 

22 

0 

19 

h 

11 

127 

143 

52 

I 

0 

12 

33 

653 

612; 

23 

0 

9 

25 

38 

209 

,77 

53 

I 

8 

52 

37 

738 

531 

1724 

l 

18 

5 

42 

293 

97 1 

1774 

0 

23 

4 

4 

822 

443 

1725 

0 

8 

17 

10 

377  889 

1 7  5  5 

0 

13 

15 

32 

906 

359 

26 

l 

16 

57 

13 

462  808 

• 

56 

0 

!> 

27 

0 

990 

273 

,  27 

I 

7 

8 

4* 

748  722 

57 

0 

12 

7 

0 

75 1 

I91 

28 

0 

21 

20 

8 

630  636 

78 

0 

2 

18 

3o 

139 

110 

1729 

I 

6 

0 

12 

*  K 

Z1* 

774 

1739 

I 

10 

38  34 

243 

J4 

1750 

0 

20 

11 

39 

799488 

1760 

I 

1 

10 

1 

328 

938 

3J 

0 

10 

23 

7,883 

382 

61 

I 

9 

5° 

35 

412 

8*6 

32 

0 

0 

34 

34 

9671296 

62 

I 

0 

1 

2 

496 

77  0 

33 

0 

9 

14  38 

52 

215 

63 

0 

H 

13 

0 

780 

684 

*734 

I 

17 

74  41 

136 

133 

17  H 

0 

4 

24 

27 

66* 

398 

1735 

I 

"8 

6 

9 

220 

47 

1763 

0 

13 

4 

3i 

749 

317 

3^ 

0 
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3  22  Of  Jupiter  and  his  Satellits,.  Part  i* 

ufc  of  the  The  Eclipfes  of  the  firft  Satellite  of  Jupiter,  as  has  been  already  faid, 
J°re£oinz  T*hl**'  afford  the  beft  means  of  determining  the  Longitude  of  places  on  the 
Land,  where  Telefcopes  .of  a  convenient  length  may  be  ufed  *,  thirteen 
of  thefe  Eclipfes  happening  every  23  Days  •,  but  it  is  requilite  that  the 
Obferver  know  near  the  matter  when  thefe  Opportunities  offer  themfelves, 
leaft  on  the  one  Hand  he  let  them  flip,  or  elfe  grow  weary  by  a  too  long 
Attendance  on  them,  • 

Thofe  therefore  who  are  curious  to  obferve  them,  may  readily  compute 
the  times  of  the  Immerfions  or  Emerflons  of  this  Satellite,  and  that  with 
great  Exa&nefs,  by  the  following  very  fhort  Precepts,  which  admit  of 
no  Exception  or  Caution,  viz. 

Out  of  the  firft  Table  take  the  Epocbe  for  the  Year,  with  its  correfpond- 
Ing  Numb.  A.  and  Numb .  B\  and  to  them  add,  out  of  the  Tables  of 
Months,  the  Day,  Hour,  Minute  and  Second,  neareft  lefs  than  the  time 
of  the  Eclipfe  you  feek  for,  together  with  its  Numb .  A  and  B :  the  Sum 
of  the  Times  is  the  mean  time  of  the  middle  of  the  Eclipfe.  2  With 
Numb.  -4.  thus  collected,  takeout  the  firft  ./Equation  of  the  Conjun&i- 
ons  •,  as  alfo  the  ^Equation  of  Numb .  B.  always  to  be  added  to  Numb.  Ba 
before  found.  3.  With  Numb.  B.  fo  equated,  take  out  the  fecond  ./Equa¬ 
tion  of  the  Conjun&ions  *  and  in  the  laft  Table,  the  third  ^Equation,  as 
alfo  the  Semi-duration  of  the  Eclipfe  anfwering  to  Numb.  A.  4.  To  the 
mean  time  of  the  middle  of  the  Eclipfe,  add  all  thofe  three  /Equations  * 
the  Sum  {hall  be  the  true  equated  time  of  the  middle  of  the  Eclipfe  fought.. 
5.  If  Numb.  B .  equated  be  lefs  than  $co,  fubftradl  the  Semiduration, 
and  you  will  have  the  time  of  the  Immerfion,  or  if  it  be  more  than 
500,  adding  the  fame,  it  will  give  the  time  of  the  Emerfion. 

But  Note,  the  times  thus  found  are  equal  time,  ftill  to  be  reduced  to 
the  Apparent :  and  that  in  the  Biffextile  Year,  after  February ,  one  Day 
is  to  be  deducted  from  the  Day  of  the  Month. 

The  lefs  skilful  may  perhaps  be  pleas  d  with  an  Example  or  two,  which 
may  ferve  them  to  imitate.  Let  it  be  required  to  find  the  time  of  the 
Immerfion  of  this  Satellite  into  Jupiter  s  Shadow,  November  the  9th  1719* 
in  the  Morning.  The  Work  ftands  thus, 

D.  h.  "  Nu.  A.  Nu.  B. 

1719.  1.  6.  11.  13  872  396 

Novemb.  7.  11.  53.  29  72  776 


Conj,  Med,  8.  18.  4,  42  944  172 

■^at.  I.  yi.  53  ::  10  *  JEq.  B. 

iEquat.  II.  10.  26  — , 

iEquat.  HI,  3.  26  182  B.  jEqual; 

19.  10.  27 

1.  6.  33  Semidiir.Suil 

yaprnpi-M  'mr  _  ^  H  •  .  v. 

’  Move  mi.  8.  18.  g.  54 
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So  that  by  this  Calculus ,  on  the  ninth  of  Novemb.  at  4  Minutes  after  6 
in  the  Morning,  equal  Time,  may  be  feen  the  Immerfion  of  this  Satellite 
into  Jupiter*  Shadow. 

Another  Example  {hall  be  of  the  F.merjion  on  the  fifth  of  April 


1720,  VIZ,. 

D.  H. 

,  H 

Nu.A. 

Nu.  B. 

1720. 

0.  20. 

22.  40 

■  95 6 

*310 

April 

4*  *3* 

44.  2  2 

Bifs.  22 

244 

Conj.  Med. 
iEquSt.  I. 

iEquat  II. 
JEquat.  III. 

;.  10. 

07.  02 

44*  13 
0.  45 
3-  29 

978 

554 

13  JEq.  B. 

567  B.  jEquat. 

April 

1. 

5.  12. 

5. 40 

-  Kb*w— m  ■■  • 

01.  09 

Se?jiidur.  Add . 

Hence  it  appears  that  at  one  Minute  after  Midnight  following  the 
fifth  of  April ,  equal  Time,  will  happen  the  Emerfion  required.  Nor  do 
we  doubt  but  that  the  Event  will  very  nearly  anfwer. 

We  have  learnt,  by  the  Experience  of  many  Years  Obfervation,  that 
the  fecond  inequality  of  this  Satellite  proceeds  from  the  progreffive  Pro¬ 
pagation  of  Light,  and  is  common  to  all  the  reft  of  the  Satellites  *  Light 
being  found  to  proceed  in  about  feven  Minutes  of  time  as  far  as  from  the 
Sun  to  the  Earth,  whether  with  an  equable  Motion  or  otherwife  is  ftill  a 
Queftion.  For  this  reafon  we  have  added  a  third  JEqvation ,  whereby  to 
account  for  the  greater  diftance  of  Jupiter  from  the  Earth  in  Aphelio  than 
in  Perihelio,  as  the  fecond  ^Equation  anfwers  to  the  greater  diftance  of 
the  Planet  when  near  the  Conjunction  of  the  Sun,  than  when  near  his 
Oppofition. 

XXXVIII.  Febntarii  Quinto  Mane,  vel  Quarto  i6h.  1717*  Mars  viFas of 
eft  adeo  vicinus  Bores  Frontis  Scorpii  utea  nudis  oculis  non  confpiceretur  $ 
fed  per  Telefcopium  inventa  eft  fupra  8c  ad  ortum,  adeoque  Mars  non-35I,  ^  5*48. 
dum  ei  conjunCtus.  Hora  i6*\  io'.  T.  app.  Mars  erat  in  refta  cum  Borea 
frontis  8c  Telefcopica  quse  earn  fequitur  ad  Boream,  ad  diftantiam  oCto 
circiter  minutorum  i6\  35'.  Mars  intermedius  erat  in  reCta  cuin  Borea 
8c  Media  Frontis  *,  8c  poft  horae  quadrant em, .  cum  Auftrina  Frontis,  ita 
ut  16K  54.  T.  app.  seftimabatur  ConjunCtio  ipfa  quoad  Longitudinem, 
quo  tempore  Mars  fat  accurate  duobus  tantum  minutis  auftralior  erat 
ftella.  Obfervavit  etiam  D.  Pound  ConjunCtionem  refpectu  Afcenfionis 
ReCts  I7h.  2 T.  app.  cum  diftantia  centrorum  2'.  07".  Jucundum 
autem  erat  fpe&aculum,  Martem  videre  ftellam  pedetentim  aggredien- 
tem,  motumque  fuum,  lentiffimum  licet,  manifefte  prodent em. 

S  T  2  Con- 


1 2  4  Of  the  Planet  Venus.  Parti. 

Conferatur  cum  hac  Obfervatio  Horroxii  noftri  anno  1638.  Februarii 
Septimo  mane,  quam  vide  in  Epiftolis  ejus  pag.  304.  Tunc  enim  Man 
ad  eandem  ftellam  appulfus,  etiam  multo  propius  ad  earn  acceffit  fed 
ante  ortum  ejus  prseterierat  Conjundio. 

His  adde  Saturni  obfervationem  Janmrii  2Jto*  12k  25'.  T.  xq.aD. 
Pound  habitam.  Cum  Planeta  diftabat  a  ftella  58va.  Virgmis  Catal.  Brit. 
13'.  1 6".  verfus  Auftrum,  eamque  fequebatur  2.  30".  Afc,  Red.  Stella? 
in  tfu  19.  21'.  $2‘\.  cumlat.  Bor.  20.  47'.  25;". 

ThzCaufe  of  XXXIX.  The  Appearance  of  Venus  in  the  Day-time,  in  the  Summer 
the  Appearance  1 7 1 6.  generally  taken  notice  of  about  London  and  elfewhere,  was  by 

ta„Tod n  fome  reclconed  t0  be  prodigious.  This  put  me  upon  the  Enquiry,  how  it 
gether  i„  th  ‘came  to  pafs  that  at  that  time  the  Planet  ftiould  be  fo  plainly  feen  by 
D^y  time ,  by  Day,  whereas  file  rarely  {hews  her  felf  To,  unlefs  to  thofe  who  know 
Dr.  Halley,  exadly  where  to  look  for  her.  To  refolve  this,  the  following  Problem 
arofe,  viz.  To  find  the  Situation  of  the  Planet  in  refped  of  the  Earthy 
when  the  Area  of  the  illuminated  part  of  her  Disk  is  a  Maximum . 

To  inveftigate  this  Maximum ,  I  found  it  requifite  to  afiiime  the  fol¬ 
lowing  Lemmata .  I.  That  the  vifible  Areas  of  the  Disk  of  the  fame 
Planet,  at  differing  Diftances,  are  always  reciprocally  as  the  Squares  of; 
thofe  Diftances  *  which  is  evident  from  the  firft  Principles  of  Opticks. 
II.  That  the  Area  of  the  whole  Disk  of  the  Planet  is  to  the  Area  of  the 
illuminated  part  thereof,  as  the  Diameter  of  a  Circle  to  the  Verfed-Sine 
of  the  exteriour  Angle  at  the  Planet ,  in  the  Triangle  at  whofe  Angles 
are  the  Sun ,  Earth,  and  Planet.  III.  That  in  all  plain  Triangles,  four 
times  the  Redangle  of  the  Sides  containing  any  Angle,  is  to  the  excefs. 
of  the  Square  of  the  Sum  of  the  Sides  above  the  Square  of  the  Bafe,  as 
the  Diameter  is  to  the  Verfed  Sine  of  the  Complement  of  the  contained 
Angle  to  a  Semicircle,  which  I  call  the  exterior  Angle  :  This  is  a  new 
Theorem  of  good  ufe  in  Trigonometry,  and  eafily  proved  from  the  i2tlt 
and  13  th  of  the  II.  Elem .  Euclid . 

This  premifed,  putting  m  for  the  Diftance  of  the  Sun  and  Earth,  and 

for  that  of  the  Sun  and  Venus,  and  x  for  the  diftance  of  the  Earth  and 

J  enus,  or  the  third  fide  of  the  Triangle  which  we  feek*,  by  the  third. 

Lemma ,  4  nx,  will  be  to  the  excefs  of  the  Square  of  n-\*x,  above  the- 

square  of  ?n,  as  the  Area  of  the  whole  Disk  of  Venus  to  fie  Area  of  the 

part  illuminated 5  and  by  the  firft  Lemma,  the  Area's  of  her  whole  Disk 

are  at  all  times  as  the  Squares  of  x  reciprocally  ^  whence  the  Quantity 

n  *4;*  X—Td  m  -11  •  n  ^  r  1  . 

4  -  will  in  all  Cafes  be  proportional  to  the  Area  of 

the  illuminated  part. 

.  No^  tbat  this  fhould  be  a  Maximum,  it  is  required  that  the  Flux¬ 
ion  ^thereof  be  equal  to  o,  or  that  the  Negative  parts  thereof  be 

equal  to  the  Affirmative,  that  is,  that  2  n  is  +  2xx*  <\n  *3  =  12  nx** 

x  n  n  rh  2  nx^xx ^-m  m  ^  and  dividing  all  by  \  nx  *x,  the  Equation  be- 

*  comes* 
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comes  ,inx-\m2xx  =r  3  n  n*\>6  wx-j-3  xx — 3  m  m.  Confequently  3.  #?*-}- 
4  nx-\-xx~i  m  m,  and  therefore  x=Wmm-\~nn — 2  w. 

From  hence  a  ready  and  not  inelegant  Geometrical  Conftruftion  (if  I  Fig.  5. 
may  be  allowed  to  fay  fo)  becomes  obvious  •,  for  with  the  Center  S  and  Plate  4* 
Radius  S  T=m,  defcribe  the  Semicircle  T  D  A and  with  the  fame  Cen¬ 
ter  and  Radins6'£=w,  the  Semicircle  EVB\  which  two  Semicircles 
fhall  reprefent  the  Orbs  of  the  Earth  and  Venus,  Make  the  Chord  A  D 
equal  to  the  Radius  S  T,  and  from  D  towards  A,  lay  off  D  FzzzS  E  draw 
XF,  and  thereon  place  FG—B  F=2w,  and  with  the  Center  T,  and 
Radius  T  G  defcribe  the  Arch  G  Vy  cutting  the  Semicircle  B  V  E  in  V-y 
and  draw  the  Lines  S  V,  TV,  I  fay  the  Triangle  ST  Vis  Similar  to 
that  at  whofe  Angles  are  the  Sint,  Earth  and  Venus ,  at  the  time  when 
the  Area  of  the  enlightned  part  of  that  Planet’s  Disk,  as  feen  from  the 
Earth,  is  greateft.  tlpw  this  Geometrical  Effectiou  follows  from  the 
Equation  is  too  evident  to  need  Repetition. 

In  confequence  of  this  Solution,  I  find  this  Maximum  always  to  happen, 
when  the  Planet  is  about  forty  Degrees  diftant  from  the  Sun  *  and  the 
times  thereof,  about  the  middle  between  her  greateft  Elongations  on 
both  fides  from  him,  and  her  retrograde  Conjunctions  with  him  •,  when 
little  more  than  a  quarter  of  her  vifible  Disk  is  luminous,  and  refem- 
bling  the  Moon  of  about  five  days  old  *r  and  notwithftanding  that  her 
Diameter  is  at  that  time  but  50  Seconds,  yet  fhe  Alines  with  fo  ftrong  a 
Beam  as  to  furpafs  the  united  Light  of  all  the  Fixt  Stars  that  appear  with 
her  and  cafts  a  very  ftrong  Shade  on  the  Horizontal  plain  whereon  they 
all’fhine:  an  irrefragable  Argument  to  prove  that  the  Disks  of  the 
fixt  Stars  are  unconceivably  fmall,  and  next  to  nothing  *  fince  Alining 
with  a  native  Light,  fo  many  of  them  do  not  equal  the  reflex  Light  of 
one  quarter  of  a  Disk  of  lefs  than  a  Minute  diameter. 

In  this  Situation  Venus  was  found  in  July  laft,  on  the  tenth  day,  about 
which  time,  when  the  Sun  grew  low,  fhe  was  very  plainly  feen  in  the 
day-time,  for  many  days  together  •,  as  fhe  might  have  been  in  the  Mor¬ 
nings,  about  the  latter  end  of  Septemheri  But  this  arifing.  from  the 
Caufes  we  have  now  fhewn,  is  nothing  uncommon  •,  for  every  eighth 
Year  it  returns  again,  fo  that  the  Planet  may  be  feen  on  the  fame  day  of 
the  Month  and  Hour,  very  nearly  in  the  fame  place  *  as  all  acquainted 

with  the  Heavenly  Motions  muft  know.  _  - 

Laftly,it  may  not  be  amifsto  note  that  the  Equation  *=V 3  m  m  j-n  n—2n 
Has  a  Limit  *,  for  if  n  be  equal  to^  m.  the  point  V will  fall  on  B  *  and 
the  whole  Disk  of  a  Planet  at  that  diftance  from  the  Sun  would  be-the. 

Maximum ,  viz.  when  in  its  fuperior  Conjunction  with  the  Sun .  _  And 
the  like  if  n  were  lefs  than  ~yn  •,  the  Arch  G  V  in  fuch  Cafe  not  inter¬ 
fering  the  Semicircle  B  2L 

XL.  Veteres  sEgyptii  8c  ChaU&i,  fiqua  fides  Diodoro  Siculo ,  long 
ebfervationum  ferie  inftrufti,  Cometarum  pranuutiare  valueruiit.3r  Hilley, 

Gum  autem  iifdem  artibus  etiam  Terra  motus  ac  tempeftates  pr aevid lfle  2 9 7 .j, . ,  b g 3^ 

dican- 
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dicantur,  extra  'dubium  eft  Aftrologi#  potius  calculo  fatidico,  quam 
Aftronomicis  motuum  Theoriis  eorum  de  his  rebus  fcientiam  referendam 
effe.  Ac  vix  alia  a  Grsecis  utriufque  populi  vi&oribus  reperta  eft  apud 
eos  dodtrina  •  adeout  earn,  quam  nunc  eoufque  proveximus  Aftronomiam, 
Grscis  ipfis,  praefertim  magno  Hipparcho ,  uti  inventoribus,  acceptam  de- 
beamus.  Apud  hos  vero  Arijtotelis  fententia,  qui  Cometas  nihil  aliud 
effe  voluit  quam  Vapores  fublunares  vel  etiam  Meteora  aerea,  tantum 
effecit,  ut  hsc  Aftronomica3  fcientis  pars  longe  fubtiliffima  omnino  neg- 
lefta  manferit,  cum  nemini  operae  pretium  vifum  fuerit,  vagas  &  incertas 
fluitantium  in  sthere  vaporum  ftmitas  adnotare  fcriptifque  mandare  * 
unde  fadum'ut  ab  iliis  nihil  certi  de  motu  Cometarum  ad  nos  tranfmiffum 
reperiatur. 

Seneca  autem  Philofophus,  perpends  duorum  infignium  fui  temporis 
Cometarum  Phsenomenis,  non  dubitavit  iis  loca  inter  corpora  cceleftia 
affignare,  Sydera  effe  cummundo  duratura  exiftimans,  quanquam  Motus 
eorum  legibus  nondum  compertis  regi  fateatur.  Tandemque  Yaticinio 
non  irrito  promittit  aliquando  futura  fecula,  quibus  hax  tam  occulta  dies 
extraheret  ac  longioris  avi  diligentia :  quibufqiie  admirationi  foret  hsec 
Veterei  nefcire  potuiffe  ^  poftquam  DemojiJlraverit  aliquis  JSiaturse  Inter- 
pres  in  quibus  Cceli  parti  bus  Comets,  errent ,  quanti ,  qitalefqne  Jint .  Ab 
hac  autem  Seneca  fententia  in  diverfas  partes  abiit  pene  omnis  Aftrono- 
morum  Cohors  ^  ac  iple  Seneca ,  neque  Phenomena  Motus  quibus  opinio- 
nem  hanc  tueretur,  neque  tempora  adfcribere  dignatus  eft,  quspofteris  ad 
ha?c  definierida  ufui  forent.  Ac  evolutis  plurimis  Ccmetarum  Hiftoriis, 
nihil  omnino  invenio  quod  huic  negbtio  infervire  poffit,  ante  annum  a 
Chrijlo  nato  1337.  ^Iu0  Nicephoriis  Gregoras  Hiftoricus  8c  Aftronomus  Con- 
ftantinopolitanus  nobis  Comets  femitam  inter  fixas  fatis  accurate  defcrip- 
iit :  tempora  autem  nimis  laxe  confignavit,  ita  ut  non  nifi  quod  abhinc 
quadringentis  pene  Annis  apparuerit,  lubricus  &  incert-us  hie  Cometa 
Catalogo  quern  damus  inferi  mereatur.  Dein  Cometa  anni  T472  omnium 
velociiiimus  ac  terris  proximus  Regiomontanum  habuit  obfervatorem.  • 
Hie  magnitudine  ac  Coma  terribilis,  unius  diei  fpatio  40  gradus  fub 
-circulo  Cceli  maximo  emenfus  eft,  ac  omnium  primus  eft  de  quo  obfer- 
vata  idonea  ad  nos  pervenere.  Quotquot  autem  Cometas  confiderarunt, 
ufque  ad  tempora  Tycbonis  Brahe  magni  illius  Aftronomis  reftauratoris, 
eos  fublunares  effe  autumarunt,  adeoque  parvi  penderunt,  utpote  pro 
Yaporibus  habitos. 

Anno  autem  t  5*77,  (Tychone  jam  ftudio  aftrorum  ferio  incumbents, 
comparatifque  Machinis  ingentibus  pro  dimetiendis  cceli  arcubus,  ma~ 
jori  cum  cura  8c  certitudine  quam  Yeteribus  fperare  faseratj  Emerfit 
Cometa  fatis  confpicuus,  cui  obfervando  ftrenue  fefe  accinxit  Tycho  ; 
xnultifque  &  fidis  experimentis  deprehendit,  liulli  qus  fentiretur  Paral¬ 
lax!  diurns  obnoxium  fuiffe,  adeoque  non  tantum  non  fuiffe  Yaporem 
aereum,  fed  &  etiam  multo  fuperiorem  extitiffe  Luna.*  immo  nihil  ob- 
ftabat  quin  inter  ipfos  Planetas  collocaretur  ^  fruftra  interim  contra  ob- 
ftrepentibus  Scholafticorum  nonnullis. 


Tychonis 
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lychonh  vero  eximiam  in  obfervando  induftriam  excepit  Kepleri  faga- 
ciffimum  8c  pene  divinum  ingenium.  Hie  Tychonh  laboribns  fretus  Sy- 
ftema  Mundi  verum  8c  Phyficum  adinvenit,  ac  feientiam  Aftronomicam 
in  immenfum  auxit  *  Monftrato  fc.  Planetas  omnes  in  Planis  per  Solis 
centrum  tranfeuntibus  revolvi,  Curvafque  Ellipticas  deferibere,  ea  lege, 
ut  Area  Sedorum  Ellipticorum,  ad  centrum  Solis  in  Ellipfeos  foco  confti- 
tuti,  temporibus,  quibus  deferibantur  arcus,  femper  proportionales  fint. 
Invenit  etiam  Diftantias  Planetarum  a  Sole  efte  in  fefquialtera  ratione 
temporum  periodicorum,  five  Cubos  diftantiarum  efte  ut  Quadrata  Tem- 
porum.  Tanto  antem  Artifici  afFulfere  duo  Cometa,  quorum  alter  maxi- 
me  iiluftris.  ^  Ex  horum  obfervatis  conclufit  Kepler  us  non  uno  parallaxis 
annua  indicio,  Cometas  inter  Orbes  planetarum  liberrime  quaquaverfum 
ferri,  motu  quidem  non  multum  a  redilineo  diverfo,  fed  quern  nondum 
definire  licuit.  Ac  Heveliits ,  Tychoms  amulus,  Kepleri  veftigiis  inftftens, 
eandem  Hypotheftm  iMIotus  redilinei  amplexus  eft,  ipfe  plurium  Come- 
tarum  Obfervator  perquam  fubtilis.  Coelo  tamen  Calculum  fuum  non 
penitus  confentire  queftuseft,  Yiamque  Cometicam  verfus  Solem  incurvari 
fuboluit. 

Tandem  de  fummo  Ccelo  lapfus  eft  prodigiofus  ille  Cometa  Anni  i68o» 
quafi  Cafu  perpendicular  i  Solem  petens,  8c  exinde  pari  velocitate  aflur- 
gens  •  Hie  per  quatuor  Menfes  continuos  vifus,  infigni  ac  peculiar!  Cur- 
vitate  Orbita  ad  inveftigationem  Motus  Theorise  pra  cateris  idoneus 
erat  :  Inftrudis  antem  jampridem  Regiis  Obfervatoriis,  Farifienji  8c  Gre - 
wovicenfi ,  ac  Aftronomorum  Clariffimorum  cura  commiffis,  accidit  ut  hu~ 
jus  Cometa  Motus  apparens,  quantum  furfan  mortalibus  fas  eft,  accura- 
tiflime  a  CaJJino  8c  Flamjledio  obfervaretur. 

Non  multo  poft,  dum  Geometrarum  Princeps  illuftriftimus  Newt  onus 
operam  dabat  Frincipiis  Fhilofophia  Mathematicis  ^  non  folum  Inventa 
Kepleri  in  Syftemate  Planetario  neceftario  locum  habere  demonftravit, 
verum  etiam  Cometarum.  Phanomena  omnia  ex  iifdem  Principiis  eviden- 
ter  confequi.  Id  quod  exemplo  praedidi  Cometa  anni  1680  abunde  illu- 
ftravit,  modumque  docuit  Geome trice  conftruendi  Orbitas  Cometarum 
Problemaqiie  arduum  ac  tanto  Oedipo  dignum  fumma  cum  omnium  ad- 
miratione  refolvit.  Cometam  autem  hunc  in  orbe  parabolico  Solem  cir~ 
cumiffe  probat,  ita  ut  Area  ad  Centrum  Solis  aftimata  Temporibus  pro* 
portionales  fueririt. 

(  Tanti  viri  veftigia  infecutus  eandem  methodum  calculo  Arithme- 
tico  accommodare  aggreflus  fum,  nec  irrito  Conamine.  Undique  enim 
conquilitis  Cometarum  Obfervationibus,  Tabellam  hanc,  immenfi  pene 
Calculi  frudum,  obtinui,  exiguum  quidem  fed  non  ingratum  Aftronomis 
munus*  Hi  etenim  numeri  vim  habent  omnia  qua  de  motu  Cometa¬ 
rum  hadenus  obfervata  funt  accuratiflime  reprafentandi,  ope  folius  Ta-» 
bula  Generalis  infequentis,  cui  adornanda  nullis  fane  peperci  laboribus, 
ut  perfeda  prodiret,  utpote  Pofteritati  confecrata,  ac  cum  Scientia  Aftro« 
nomica  duratura, 
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Chap.  III. 

Tabula  Generalis 


The  Ajlronomy  of  Comets. 

pro  Supputando  "Motu  Cometarum  in  Orbe 
fParabolico. 


Mediut  1  Angulus  a 

Logarith, 

Medius 

Angulus  d 

Logarith • 

motus . 

feribelio. 

pro  difian. 

Jo 

mot  us. 

ftrihelio. 

/>ro  diflan. 

o 

8r-  ,  „ 

0 

gf-  ,  „ 

d  Sole. 

T 

I.  31-  40 

0.000077 

3* 

42.  jj.  07 

0.062400 

2 

3*  3*  *y 

0.000309 

32 

44.  3.  16 

0.06582  5 

3 

4.  34.  4; 

0.000694 

33 

45.  10.  26 

0.069  j  16 

4 

6.  6.  0 

0.00 1 23  1 

34 

46.  16.  35 

0.072839 

y 

7-  ;?•  1 

0.0OI92I 

35 

47*  21.  36 

0.076396 

6 

9-  7-  44 1 

0.00275:9 

36 

48.  2J.  33 

0.079984 

7 

10.  38.  2 

0.0°  3  74  f 

37 

49.  28.  29 

0.083604 

8 

12.  7.  n 

0.004876 

38 

50.  30.  23 

0.087249 

9 

»}•  37*  17 

0.006151 

39 

51*  3*.  11 

0.090912 

ip 

1J.  6.  6 

0.0075-64 

40 

f2.  50.  J4 

0.094J94 

1 1 

16.  34.  20 

0.009I  j  y 

41 

5-3.  29.  42 

O.O98298 

12 

18.  1.  5-4 

0.010798 

42 

54.  27.  32 

0.IC20I9 

M 

19.  28.  47 

0.0126O9 

43 

55.  24.  22 

0.105752 

*4 

20.  J4.  J3 

0.014550 

44 

56.  20.  n 

0.109490 

*5 

22.  2C.  14 

o.c  16607 

4* 

S7«  1  f*  j 

0.1 13240 

16 

23.  44.  43 

0.018783 

4  6 

5  &  9.  2 

0.1 16995 

,'7_J 

25-.  8.  22 

0.021072 

47 

y9-  2.  j 

0.120756 

1 8 

26.  31.  7 

0.023470 

48 

&  J4-  13 

0.124518 

*9 

27-  5*2.  55 

0.025969 

49 

^0.  45.  26 

0.128278 

20 

29.  I?.  J2 

0.028551 

_  yo 

61.  ;j.  47 

o.i3203c 

21 

g°.  33.  39 

0.031263 

5 1 

62.  '25.  I4 

O.I3J792 

22 

?*•  f*-  31 

0.034045 

y* 

63.  13,  JO 

O.I39J4I 

23 

33.  10.  23 

0.03691 6 

53 

64.  I.  38 

0.143288 

24 

34.  27.  12 
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54 

64.  48.  38 

0.147029 

ay 

3  5*r42*  59 
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55 

6j.  34.  jo 

0.150762 

36. 57. 41 
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f6 

66.  20.  14 

o.j  54482 
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38.  11.  20 

0.049*  *4 
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0.0J2383 

S8 
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40.  35%  26 

O.O55668 
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4  •  45.  yo 

0.059010 

60 

69.  14.  16 
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Tabula  Generalis  pro  Supputando 


Mediu* 

motus. 

Angulus  d 
perihelion 

Logarith . 

di(l  an. 
d  Sole . 

Medius 

motus. 

Angulus  d  | 

perihelio .  | 

Logarith. 
pro  diftant. 
d  Sole • 

o 

sr-  ,  » 

0 

8r*  ,  J 

61 

62 

64 

65 

69.  $7.  58 

70.  36.  5 6 

71.  17.  16 
71.  56.  56 

1l-  3f-  J7 

0.172914 

0.176557 

0.180188 

0.183803 

0.187404 
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^7 
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69 
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74.  29.  6 

7f.  05.  38 
7y.-4i-  3  5" 
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0.2952  01 
0.298122 
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71 

76.  1 6.'  56- 

0.20861  2 
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90.  45.  14 

0.306782 

72 

76.  51.  4; 

6.212080 
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91.  19.  l8 

0.3  12469 

7; 
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0.2l^fl9 
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92.  12.  14 

0.3  18060 

"  74 
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0.323*87 
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84. 35. 49 
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>34 
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O.264865 
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Motu  CometarUm  in  Orbe  Tarabolico. 


Me  dius 

mottis. 

Angithis  d 

perihelio. 

Logarith. 

pr.  diflan. 
1  a  Sole . 

1  -  ^ 

Me  dins 

motus. 

Angulus  d 

perihelio. 

Logarith. 
pr.  diflan . 
0  SWe. 

o 

sr-  ,  „ 

0 

1  gr.  , 

142 

102.  32.  41 

0.407380 

204 

^  1 3 •  37*  ^  > 

0.523406 

144 

103.  00.  31 

0411784 

208 

H4.  9. 32 

0.329703 

146 

10?.  27. 47 

jo.416132 

212 

114.  41.  23 

10.535886 

148 

103.  54.  3i 

*0420430 

216 

115.  12.  02 

j  0.541 9)8 

1 50 

104.  20.  43 

1  0424676 

220 

115.  41.  51 

0.547922 

152 

104.  46.  22 

0428866 

224 

n 6.  10.  52 

0.533782 

154 

105.  11.  33 

0.433012 

)  228 

u6. 39.  7 

0.359538 

1 56 

107. 7,6. 16 

043711b 

232 

117.  6.  38 

0.365199 

us 

106.  00.  32 

0441164 

236 

1 17.  33-  27 

0.570762 

j  l6o 

106.  24.  23 

0.443178 

240 

117.  39.-  33 

0.576233 

162 

106.  47.  47 

0449144 

244 

118.23.  5 

O.581616 

I64 

107.  ic.  44 

0453060 

248 

ir8.  49.  37 

0.586912 

1 66 

l07-  33-  17 

,0.436936 

252 

1 1 9.  14.  14 

0.592122 

168 

x°7.  57.  27 

0460772 

236 

119.  37-  56 

0597232 

*70 

108.  17.  14 

0464208 

260 

120.  '  I.  6 

0.602301 

172 

ic8.  3-8*  37 

0468318 

264 

120.  23.  44 

0.607274' 

*74 

108. 79. 39 

0472030 

268 

120.  45.  52 

0.6l  2174 

176 

109.  20.  20 

0.473703 

272 

I2X.  7.  30 

0.6l6998 

178 

109*  4o*  40 

0479340 

276 

12 1,  28.  39 

O.62I75O 

180 

no.  00.  40 

0.482937 

280 

I  21.  49.  22 

O.626438J 

182 

no.  20.  20 

0486498 

284 

122.  9.  38 

0*6310561 

184 

no.  39-  41 

0490022 

288 

122.  29.  28 

O.635608J 

186 

no.  44 

0.493312 

292 

122.  48.  54 

O.64OO98I 

188 

in.  17. 28 

0496965; 

296 

123.  7-  57 

O.644525I 

190 

hi.  35-  75 

0.560384 

| 

300 

123.  26.  36 

O.648893I 

192 

in.  54-  07 

0.303769 

1 

’ 

310 

124.  II.  40 

0.6395591 

194 

112.  11.  78 

0.507121 

.320 

124.  54.  36 

O.66988O 

196 

112.  29.  34 

0.510441 

330 

125.  35-  34 

O.679876I 

198 

112.  46. 77 1 

0.313729 

340 

126.  14.  44 

0.689.5681 

200 

113.  4.  00' 

0.516984 

350 

126.  52.  12 

0.698970I 
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T be  AJlronomy  of  Comets. 


Part  i: 


Tabula  Generalis  pro  Supputando  Motu  Cometarum  in 

Orbe  Tarabolico. 


Medi. 

motuS' 

Angiilus  a 
perihelio 

Logaritb. 
prodiftan. 
a  Sole .  J 

Medi  us 
?notus. 

Angulns  a 
perihelio . 

Logaritb. 
prodijlan. 
a  Sole.  \ 

0 

sr-  ,  „| 

0 

820I 

840; 

860! 

880 

I  900 

gr-  , 

360 

370 

380 

390 

4°° 

127.  28.  6 

128.  2.  33 

128.  35.  38 

129.  7.  27 
129.  38.  4 

0.708104! 
0716976' 
0.727606 
c.7  34006 
0.74218  6 

I 

14 1.  49.  24 

142.  TO.  00 
142.  29.  56 

142.  49.  10 

143.  7.  48 

0.970836' 

0.978397 

0.985771 

0.992970 

1.000000 

410 

130.  7*  34 

0.75.0560 

920 

143.  25.  51 

1.006871 

420 

1 30.  36.  2 

o-7?793o 

940 

143.  4  3-  21 

1.013586 

430 

13T.  3.  3o 

0.765516 

960 

144.  00,  1 8 1 1.020155; 

440 

131.  30.  2 

0.772  918 

980 

144.  16.  46 

1.026583 

47° 

13 1. 55. 41 

O.78OI48 

1000 

144.  32  46 

1.03287  6 

460 

I32.  2o«  30 

0.787216 

1500 

149.  26.  8 

1.158188 

470 

132.  44.  32 

O.794I  2  2 

2000 

152.  26.  15 

1.246058 

480 

133.  7.  50 

0.800882 

2500 

1 94.  32.  20 

1.313703 

490 

13  3.  30.  25 

0.807494 

3000 

[156.  7. 27 

1.368678 

500 

133.  52. 20 

0.813969 

3500 

157. 22. 49 

I-4I4974 

520 

134.  34.  -18 

0.826522 

4000 

158  24. 36 

1.45495c 

5401135.  14.  0 

O.83860O 

4500 

159. 16. 36 

T.490I25 

$66 

135-  51-  28 

O  850187 

5000 

160.  1. 12 

I.S2I52I 

580 

136.  27.  .  6 

c. 861 369 

5500 

160.;,  40.:  5 

1.549874 

600 

137.  00.  57 

0.87215? 

6000 

16 1.  14.  24 

1.575718 

620 

r~  > 

I37-  33-  I? 

0.882575 

6500 

161.  45.  00 

1.599460 

::  ^40, 

138.  3.  58 

O.892649 

7000 

162.  12.  34 

1.621417 

66o| 

138.  33.  21 

O.9024OI 

7500 

162. 37. 34 

1. 64I838 

680 

139.  .  I.  29 

0.911866 

8000 

163.  00.  23 

1.660922 

700.1.139. 28. 25 

0.921012 

8500 

163.  21.  20 1 

I.678834 

720] 

139.  54.  16 

O.929907 

9000 

163.  40.  42 

1.695708 

.  740] 

140.  19,  5 

0.938549 

9500 

163. 58. 38 

1.711662 

..  760! 

140.  42.  56 

0.946951 

10000 

164.  is.  20 

I.726784 

780 

141.  05.  55 

0  955124 

50000 

170.  52.  0 

2.197960 

!  8qo 

141.  28.  3 

0  963082 

I 00000 

172.  45-  44 

2.399655 

vi 
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Tabuld  Generali j  ConJtntBio  &  Ufus. 

Ut  Planets  in  Orbibus  Ellipticis,ita  Comets  in  ParabolicisSolem  in  Focqn 
comm  uni  fitum  ambiunt  •,  ea  lege  ut  Ares  squales  squalibus  temporibus 
defcribantur.  Quoniam  vero  Parabols  omnes  inter  fe  iimiles  funt,  li 
determinata  aliqua  pars  Ares  dats  Parabols  dividatur  in  partes  quotli- 
bet  *,  in  omnibus  Parabolis  fiet  fimilis  divifio  fiib  iifdem  angulis,  atque 
diftantis  erunt  proport ionales ;  ideoque  una  noftra  Tabula^  pro  CometisT#.  6. 
omnibus  fufBciet.  Calculi  autem  hujus  Tabula  hsc  eft  ratio.  In  Sche-P/^4- 
mate  fit  S  Sol,  P  O  C  orbita  Comets,  P  Perihelion,  0  •  Locus  ubi  Co- 
meta  quadrante  diftat  a  Perihelio,  C  Locus  quivis  alius.  Junge  C  P,  CSj 
ac  fiant  ST,  SR  squales  ipfiCSj.  ac  du&is  re£tis  CP,  CT  (quarum  hsc 
Curvs  Tangens  eft,  ilia  perpendicularis)  in  axem  PSR  demitte  norma- 
lem  C  Jam  data  quavis  Area  COPS ,  oportet  angulum  C  S  P; 
gc  diftantiam  CS  inquirere.  Quoniam  ob  naturam  Parabols  redta  R  ^ 
ubique  squalis  eft,  femilateri  re£to?  ponatur  latus  rechim=2,  adeoque 
:  ac  fit  retta  C  :  erit  itaque  zz,  ac  Segmentum  pa- 

rabolicum  CO  P=t2*:>x.  Triangulum  autem  CS  P  erit  adeoque 

Area  mixtilinea  COPS  erit  rc  »3ft-  i  2  a*  Quare  re*  * 

foluta  hac  squatione  Cubica,  %  five  cirdinatim  applicata  C  ^  innotefcet. 
Proponatur  jam  Area  0  PS  in  partes,  centenas.dividenda  :  hsc  Area  duo- 
decima  pars  eft  quadrati  lateris  redti,  adeoque  12  a  squantur  Quadrato 
illo=4  :  Si  itaque  fucceflive  extrahantur  radices  squationum  ft-  3  x= 

0,04.*  o,oB  :  0,12:  o,t6,  &c.  habebuntur  totidem  %  five  ordinatim  ap¬ 
plicate  C  ^  refpe&ive  *  ac  divifa  erit  area  SOP  in  partes  centenas.-  Eo- 
demque  modo  ultra  locum  0  continuandus  eft  calculus.  Radix  autem 
hujus  squationis,  cum  R  fit=i  >  Tangens;, eft  Tabularis  anguli  CRj^ 
five  dimidii  anguli  CSP,  adeoque  angulus  C  S  P  datur.  Ejufdemque  an¬ 
guli  CRQ  fecans  R  C,  Media  proportionalis  eft  inter  R  jf^five  Unitatem  ? 

8c  RT7  qus  dupla  eft  ipfius  S  C,  ut  ex  Conicis  notiflimum  eft.  Quod  fi 
S  P  ponatur  i,  adeoque  latus  rectum  =  4  (ut  in  Tabula  noftra).  ipfa  R  1 
erit  diftantia  qusfita  *,  duplum  fcilicet  ipfius  S  C  in  priore  Parabola.  Ad 
hunc  modum  itaque  prscedentem  Tabulam  elaboravi  reprsfentandis  om»  - 
ilium  Gometarum  motibus  infervientem  *  ha&enus  enim  nullus  ex  obfer 
vatis  Parabols  leges-  refpuit. 

Reftat  jam  prscepta  Calculi  tradere,  modumque  fupputandi  locum 
Comets  vifum  ex  his  Numeris  exhibere.  Comets  autem  in  Parabola  ^ 
moventis  Yelocitas  ubique  eft  ad  velocitatem  Planets  gyrantis  in  Circulo 
circa  Solem, ad eandem  a  Sole  diftantiam,  ut  \/  2  ad  1  •  ut  conflate*  Prin-  - 
cipiis  Phil.  Nat.  Math.  Lib.  I,  Prop.  1 6.m  Corol.  7.  Si  itaque  Cometa  in* 
perihelio  ad  diftantiam  squalem  diftantis  Terrs  a  Sole  fupponatur,  erit 
area  diurna,  quam  defcriberet  Cometa,  ad  aream  quam  defcribit  Terra,  .. 
ut  y/  2  ad  1.  ac  proinde  tempus  annuum,  ad  tempus  quo  Cometa  talis  de- 
fcriheret  Quadrantem  Orbits  fus  a  Perihelio  ut  3.  id.159,  &c.  ('hoc  eft 
ut  area  circuli)  ad  \/f.  Cometa  igitur  defcriberet  Quadrantem  ilium 
diebus  109.  14k.  46'.  adeoque  area  ilia  Parabolica  ares  P  0  S  analogia  in  < 
centum particulas  diftributa,fingulis  diebus competunt  particular  0,91 2280,  . 
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Cujus  Logarithms  netnpe  9,960128  in  perpetuftm  ufum  femndus  eft. 
Tempora  autem,  quibus  Cometa  in  diftantia  majore  vel  minore  Qua- 
drantes  fimiles  defcriberet,  funt  ut.  Revolutiones  in  Circulis  •,  hoc  eft  in 
fefquiplicata  ratione  diftantiarum  ;  adeoque  ares  diurns  in  partibus  cen- 
teftmis  Quadrantis  sftimats  fquas  medii  Motus  menfuras,  inftar  Gradu- 
■  um,  ponimus,)  funt  in  fingulis  in  fubfefquialterarationeftiftantisPerihe- 
*  lie  a  Sole. 

His  neceftario  praemiffis  proponatur  alicujus  e  Cometis  noftris  Locum 
vifum  ad  datum  tempus  fupputare.  Primum  itaque  Solis  Locus  ab  iEqui- 
no&io  in  prompfu  fit,  ejufdemque  diftantis  a  Terra  LogarLhmus.  2°. 
^Capiatur  intervallum  Tempork  inter  Tempus  Perihelii  &  Tempus  da¬ 
tum,  in  diebus  partibufque  diei  decimalibus.  Htijus  numeri  Logarithm 
mo  addatur  Logarithmus  conftans  9,960128  ac  complementum  Arithme- 
ticum  fefquialterius  Logarithmi  diftantia?  Perihelia*  a  Sole  :  fumma  Lo¬ 
garithmus  erit  Motus  medii  in  prima  Columna  Tabula?  Generalis  qus- 
rendi.  .  3°.  Cum  motu  medio  capiatur  in  Tabula  correfpondens  angulus  a 
Perihelio,  &  Logarithmus  pro  diftantia  a  Sole;  ac  in  Cometis. Diredis 
adde,  in  Retrogradis  fubduc,  fi  fuerit  Tempus  poft  Peri  helium*  vel  in 
Dire&is  fubduc.  Sc  in  Retrogradis  adde,  ft  fuerit  ante  Perihelium,  angu- 
lum  fie  inventum  a  loco  vel  ad  locum  Perihelii.  Et  habebitur  Locus 
Cometa?  in  orbita  propria  :  Et  ad  Logarith.mum  pro  Diftantia  ibidem 
inventum  addatur  logarithmus  diftantia?  Perihelia,  fumma  erit  Lo¬ 
garithms  diftantia?  vers  Cometa?  a  Sole.  4°.  Cum  Loco  Comets 
in  Orbita,  dato  Loco  Nodi,  capiatur  diftantia  Gometae  la  Nodo  ;  ac 
data  Inclinatione  plani,  dabuntur,  Notilfimis  Trigonometric  pr^ceptis. 
Locus  Cometa?  ad  Eclipticam  redu&us,  cum  Inclinatione  five  Latitudine 
Heliocentrica,  ac  Diftantia?  Curtate  Logarithmus.  90.  £x  his  datis,  iif- 
dem  omnino  regulis  quibus  loca  Planetarum,  ex  dato  Loco  8c  Diftantia 
Solis  3  obtinebitur  Locus  Vifus  feu  Geocentricus  cum  Latitudine  vifa* 
Id  quod  exemplo  uno  vel  altero  opera?  pretium  erit  illuftrare. 

Exemp.  I.  Qua?ritur.  Locus  Cometa?  Anni  1664  Martii  1°.  7*1.  oo* 

P.  M.  Londini.  Hoc  eft  96d.  19k.  8'.  poft  Perihelion 
ejus  Novemb.  24°.  1 1K  5  2'.  Celebratunu 

Log.  dift.  Perihel.  o.  011044  Perihel  A  Ic.  41,  25  Log.  pro  di ft,  o.  255869 
Log.  Sej  quia  It.  o.  cl  6566  Ang.  Correfp.  83.  38.  o$  Log.  Penbel.  o.  oil  044 

Comp.  Arith*  9.  983434  Comet,  tn  Orb.  'tf  17.  3.  20-  Co.  fin.  lncl.  9*  990754. 

9*  960128  A  H  21.  14.  00  Log.  dift.  Curt .  o.  257167 

Lcg.Temp.  _*•  985862  C«».  a  Nodo  34.  10.  40  Log .  dift .  O  9*  9979* 8 

Log.  Med.  Mot .  I.  929424  Red.  ad  Eclip.  32.  19.  0/  OK  21.  44.  45 

Medius  Motus  85*  001  Com.  Helioc.  18.  54.  55  Com.  Vifus  Y  29.  18.  jo 

lncl,  Bor.  11.46.  50  Lat .  Ft  fa  8.  36.  15  •  Bor^ 
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Exemp.  II.  Quaritur  Locus  Comets  Anni  1683  Julii  230  13K.  3^'. 
Pi  M.  Londini.  Yel  13N  40'.  T.  squat,  hoc  eft 
2 id.  ioh,  jo',  poll  Perihelion. 


Log.  dijl.  Perihel. 

9*  74834*  Perth  el.  JL 

2f.  2Q. 

30 

Log.  pro  dijl . 

0.  111356 

Log.  Sefquialt. 

9.  622514  Ang.Correfp. 

56.  47. 

20 

Lrgm  Perihel. 

9.  74834; 

Comp.  Aritb . 

0.  377486  ‘Comtt.in  Orb.X 

28.  41. 

IO 

Co  Jin.  Incl. 

9-  913187 

9.  960128  A  X 

23.  23. 

OO 

Log. dijl.  Curt. 

9.  772866 

Log.  ‘Temp. 

I.  310723  Comd\$ 

35.  19. 

I  0 

Log .  diJl.Q 

0.  006104 

Log.  Med.  Mot. 

I.  643337  Red.  ad  Eclip . 

4.  48. 

3° 

O  Locus  A 

10.  41.  25 

Medius  Motus.  44.  498  Com.  Helioc,  X 

23.  11. 

30 

Com  .Vi f us  Sd 

5.  11.50 

Incl.  Bor. 

*  c  n 

D  5* 

00 

Lat.  Bor. 

28.  52.  00 

Momento  autem  primi  Exempli,  Londini  obfervatum  eft  Cometam  ap» 
plicari  ad  Stellam  fecundam  Arietis  *,  ita  ut  novem  minutis  ilia  borealior* 
repertus  lit,  ac  tribus  minutis  orientalior:  Obfervante  Dn°.  Roberto 
Hookio.  In  fecundo  autem  Exemplo  ipfe,  in  vicinia  Londini ,  inftrumen- 
tis  quibus  olim  Stellas  Auftrales  obfervaveram  Cometa  locum  deprehen- 
di  ©  J°.  ii\t>  cum  Latitudine  Boreali,  28°.  jz',  confentiente  ad  amuf- 
fim  obfervatione  Grenovicenji  eodem  pene  momento  fadta. 

Cometa  autem  Anni  1680,  qui  pene  Solem  attigit,  (non  enim  triente 
femidiametri  corporis  Solaris  a  fuperficie  ejus  diftabat  in  Perihelio)  cum 
Latus  return  exiguum  admodum  lit.  Tabula  Generali  haud  coerceri  po- 
tuit,  ob  immanem  Motus  medii  velocitatem ;  prsftat  itaque  in  hoc, 
poftquam  inventus  fuerit  Motus  medius,  ex  eodem,  ope  pracedentis  aqua- 
tionis  z,  £+3  Mot.  Med.  Tangentem  dimidii  anguli  a  Perihelio 

elicere,  una  cum  Logarithmo  pro  diftantia  a  Sole.  Quibus  datis  iifdem 
omnino  regulis  ac  in  cater  is  procedendum  eft. 

Ad  hunc  itaque  modum  Aftronomico  Ledtori  examinare  licet  numeros  a 
me  pofitos,  quos  fumma  cura  ex  obfervationibus  qua  fuppetebant  exant- 
lavi  ^  neque  enim,  antequam  probe  ad  incudem  redadti  fuerint,  ac  mul- 
torum  annorum-ftudio  quantum  .fieri  poffit  politi,  in  publicum  prodeu-nt. 
Hoc  autem  fpscimen  Aftroiiomia  Cometica*  futuri  operis  Prodromum, 
editum  effe  volui  •  ne  forte  fuperveniente  fato  percent  lucu  brat  ion  es  no-  - 
lira,  ob  Calculi  difficultatem  non  cuivis  homini  denuo  fufcipiends.  Mo- 
nendus  autem  eft  Ledtor,  quinque  priores  ordine  Cometas,  quorum  tertius 
&  quartus  eft  a  Retro  Ajjiano  obfervatus,  quintus  vero  a  Paulo  Fabricio , 
uti  &  decimus  a  M&Jllino  (ni  fallor)  anno  1596  confpedtus,  non  eundera 
cert itud mis  gradum .cum  reliquis  pra  fe  ferre,  Neque  enim  debitis  organis 
nec  cura  ad  hoc  requifita  obfervationes  ipfe  peradta  funt  5  adeoque  inter 
-fe  di.  i. dentes  nuLlo  modo  cum  computo  regulari  conciliari  poffunt.  Co¬ 
metam  Anni  1684  unus  vidit  Blanchixns  obfervator  Romanus  :  ultimum  5 
vero  Anni  fc.  1698  Parijienfes  foli  confpexerunt,  ejufque  curfum  infolito  « 
modo  detignarunt?  :  Obfcurus  hio  admodum,  etiamii  velox  ac  terris  fatis 
viciniis^nnoftros  fane  oculos  alioquin  nop  inciiriofos  effugit.  Infignes  au¬ 
tem  duos  hacmoftra  ?itate  Cometas,  alterum  Anno  1689  Menfe  JSfove?nbri 
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ortum,  alterum  Menfe  Febniario  Anni  1702,  Catalog©  fubjungere  non 
licuit,  propter  defedtum  obfervationum.  Etenim  verfus  mundi  plagas 
Auftrales  curfum  dirigentes,  ac  in  fiuropa  vix  confpicui,  contemplatores 
non  habuere  negotio  pares.  Q110d.fi  forfan  ex  partibus  Indicis  advedtse 
faerint  accurate  obfervationum  feries  ad  hoc  neceffarke  ^  lubens  calculum 
<:repetere5  liorumque  Orbitas,  reliquor um  ad  modum,  Numeris  defignandi 
laborem  fufcipere  non  gravabor. 

Anguftia  autem  paginae  228,  fadtum  eft,  ut  omifia  lit  neceflfaria  ilia 
'  Columella  quse  oftendat  an  directe  vel  retrograde  moti  fuerint  Cometa?. 
Sciat  itaque  Aftronomus  undecimenoftris  Cometis  dire&ocurfufecundum 
feriem  fignorum  proceflifle,  nempe  illos  annorum  1532,  .1^56,  1580, 
'1585,  1618,  165:2,  1661,  1672,  1680,  1684  8c  1686.  Reliquos  vero 
tredecim  motu  retrogrado  contra  feriem  lignorum  curfum  tenuifle.  Qui- 
bus  perpenfis,  ac  collatis  inter  fe  ceteris  horum  Cometarum  motuum 
Elementis,  videre  eft,  nullo  ordine  difpofitos  effe  Orbitas  neque  ipfos, 
Planetarum  more,  £odiaco  comprehendi  poffe,  quaquaverfum  tam  Retro¬ 
grade  quam  diredte  indifferenter  latos  •,  unde  manifeftum  eft  eos  motu 
vorticali  nullo  modo  circumagi.  Quinetiam  diftantia?  Perihelia  nunc 
majores  nunc  minores  reperiuntur*,  unde  pronum  eft  fufpicari  etiam 
multo  plures  effe  Cometas,  qui  in  partibus  a  Sole  remotioribus,  obfcuri 
caudaque  deftituti,  adeoque  nobis  inconfpicui,  prseterlabi  polfunt. 

Hadtenus  Cometarum  Orbes  conlideravimus  ut  perfe&e  Parabolicos  *, 
quo  fuppofito  confequeretur  Cometas,  vi  Centripeta  verfus  Solem  impul- 
fos,  a  fpatiis  infinite  diftantibus  defcendere,  cafuque  fuo  velocitatem  tan- 
tam  acquirere,  ut  iterum  in  fpatia  Mundi  remotilfima  fefe  abdere  poflint, 
perpetuo  nifu  furfum  tendentes,  ac  ad  Solem  nunquam  reverfuri.  Cum 
autem  fatis  frequentes  lint  Cometarum  adventus  •,  ac  eorum  nullus  re- 
periatur  motu  ferri  Hyperbolico,  feu  velociore  quam  cadendo  ad  Solem 
acquirere  debeat,  credibile  eft  potius  in  Orbibus  valde  Excentricis  revol- 
vi  eos  circa  Solem,  ac  poft  longiffimas  periodos  reverti.  Sic  enim  Nu- 
merus  eorum  prafinitus  eftet,  acfortaffe  non  ufque  adeo  magnus.  Spatia 
autem  inter  Solem  Fixafque  tanta  funt,  ut  Cometa?  revolventi  cum 
Periodo  quantum  vis  longa  fatis  loci  lit.  Latus  autem  redtum  Ellipfis 
eft  ad  Latus  rectum  Parabola4  eandem  Periheliam  diftantiam  habentis, 
ut  diftantia  Aphelia  in  Ellipfi  eft  ad  Axem  totum  Ellipfis  $  Yelocitates 
autem  funt  in  dimidiata  ratione  eorundem  ;  quapropter  in  Orbibus  val¬ 
de  Excentricis  ratio  hxc  accedit  proxime  ad  rationem  a?qualitatis.  Tan- 
tilla  autem  differentia,  qua  intercedit  ratione  majoris  in  Parabola  veloci- 
tatis,  facillime  in  litu  Orbis  determinando  compenfatur.  Hujus  itaque 
Tabula  Elementorum  Motuum  ufus  pra?cipuus  eft,  atque  etiam  propter 
quem  illam  conftruere  opera?  pretium  duxi,  ut,  li  quando  novus  Cometa 
emerierit,  poffimus  collatis  elementis  dignofcere  an  poterit  effe  aliquis 
ex  antiquis,  necne  ^  ac  proinde  Periodum  Orbiteque  Axem  determinare, 
reditumque  prasdicere.  Ac  fane  multa  me  fuadent  ut  credam  Cometam 
anni  1531  ab  Apiano  obfervatum,  eundem  fuiffe  cum  illo  qui  anno  1607 
defcriptus  eft  a  Ktplero  8c  Lovgomontano ,  quemque  ipfe  iterum  reverfum 
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vidiac  cbfervavi  anno  1882.  Quadrant  Elementa  omnia,  ac  fola  inajqua- 
litas  periodorum  adverfari  videtur :  hsc  autem  tanta  non  eft  ut  caufis 
Phyficis  non  poflit  attribui.  Saturni  enim  motus  a  caeteris,  praefertim 
Jove ,  ita  interturbatur,  ut  per  aliquot  dies  integros  incertum  fit  hujus 
Planets  tempus  Periodicum.  Quanto  magis  talibus  erroribus  obnoxius 
erit  Cometa,  qui  quatuor  pene  vicibus  altins  excurrit  Sat  nr  no ,  cujnfque 
velocitas,  vel  tantillum  auda,  Orbem  ab  Elliptico  in  Parabolicum  polfit 
immutare  >  Confirmatur  etiam  eundem  efle  potuifle  ex  eo,  quod  anni 
1456  ceftate,  confpedus  fuerit  Cometa  eodem  pene  medo  inter  Solem  Sc 
Terrain  tranfiens  retrograde :  quern,  licet  a  nemine  obfervatus  fuerit  A- 
ftron  mice,  ex  periodo  modoque  tranfitus  non  diver fum  a  praedidis  exti- 
tilfe  conjicio.  Unde  aufim  ejufdem  reditum,  fidenter  prredicere,  anno 
foil.  175b.  Quod  fi  hoc  evenerii,  nulla  amplius  erit  dubitandi  caufa, 
quin  redire  debeant  erteri.  Habebunt  ergo  Aftronomi  in  hac  arena  quo 
fe  exerceant  per  multa  f  cula,  priufquam  tot  tantorumqueCorporum  circa 
commune  centrum  Solis  revolventium  numerus  cognofcatur,  ac  motuum 
fymptomata  certis  regulis  coerceantur.  Crediderim  equidem  Cometam 
etiam  anni  1532,  eundem  fuilfe  cum  illo,  qui  ab  Hevelio  obfervabatur 
ineunte  anno  t  :  fed  obfervationes  Apiani ,  quas  folas  de  primo  habe- 
mus,  nimis  rudes  flint,  nec  quicquam  certi  in  re  tarn  fubtili  ex  iifdem 
elici  poteft.  Jufto  volumine  due  omnia  exequi  mihi  animus  eft,  nec 
Aftronomix  promo  vend  a:  hac  in  re  deero,  ft  DeoO.  M.  vifum  fuerit  vitam 
facultatefque  prorogare.  Interim  quicunque  modum  Conftruendi  Come¬ 
tarum  Orbes  per  tres  obfervationes  accurate  habitas  addifeere  cupit,  fuh 
finem  libri  deSyftemate  Mundi,  ftve  tertii  Pbilofophia  Nat.  princip. Math. 
magni  iplius  Inventoris  methodum  inveniet :  Quam  poftea  Dignifftmus 
Collega  meus  D.  Gregorius ,  Lib.  Y.  pererudita;  Aftronomia:  fux  Phyftcx 
8c  Geometries  plene  8c  luculenter  illuftravit. 

Unicum  autem  non  abs  re  erit  nec  injucundum,  hie  loci  Ledorem 
monere  Aftronomum  *  nempe  quod  nonnulli  ex  his  Cometis  Nodos  fuos 
habeant  adeo  Orbi  Terrs  annuo  vicinos,  ut  fi  forte  accident,  tempore  re- 
ditus  Comets,  Terram  occupare  Loca  in  orbe  fuo  Nodo  proxima,  dum 
Cometa  incredibili  cum  Yelocitate  prsterierit,  Parallaxin  etiam  habitu- 
rus  fit  valde  obfervabilem,  quaque  fuerit  ad  Solis  parallaxin  in  ratione 
data.  Unde  occafione  talium  tranfttuum  oblata  erit  anfa,  rara  quidem 
fed  optima,  determinandi  Solis  a  Terra  diftantiam  *,  quam  hadenus  non 
nifi  mediante  parallaxi  Martis  ^cronychii,  vel  Veneris  perigss,  triplo 
quidem  folari  majore,  fed  qu.e  vix  ullis  inftrumentis  fentiatur,  laxe  ad- 
modum  concludere  licuit.  Qiiem  Cometarum  ufum  fuggeiht  Clariffimus 
Geometra  Ds.  Nic.  Facio.  Cometa  etenim  anni  1472  parallaxin  habuit 
plufquam  vigeftes  Solar i  majorem.  Ac  ft  Cometa  anni  16  18  appuliffet, 
juxta  medium  Menfts  Martii 9  ad  Nodum  ejus  Defcendentem^  vel  fi 
Cometa  anni  1686  paulo  citius  ad  Nodum  Afcendentem  perveniffet,  pro- 
fedo  Terris  admodum  propinqui  etiam  adhuc  magis  notabiles  habuilfent 
parallaxes.  Inter  omnes  vero  nullus  propiore  appulfu  Terris  minatus  eft 
quam  ille  anni  1680  ;  Hie  inito  Calculo  non  amplius  ad  Boream  diftabat 
n  U  u  ab 
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ab  Orbe  noftro  annuo,  quam  Semidiametro*  Solari  (five  Radio  Lu- 
-  naris  Orbits,  lit  exiftimoj  idqtie  Nov.  ii.  ih.  6'.  P.  M.  Quo  tempore 
fi  Terras  quoad  Longitudinem  conjundtus  fuiflet,  parallaxis  fane  Lunar! 
a:qualis  in  Cometas  motu  obfervari  potuiflet.  H*c  Aftronomis  di6ta 
funto.  Qua*  vero  ab  hujufmodi  allapfu  vel  contadtu ,  vel  denique  colli- 
fione  corporum  coeleftium  (  qua*  quidem  omnino  non  impoftibilis  eft  ) 
confequi  debeant,  rerum  Phyllcarum  ftudiofis  difcutienda  relinquo.  ’ 

mfer  vat  ions  XLT.  December  the  2oth,  1664.  S.  N.  About  three  a  Clock  this 

RomSel  ^or,ning’ , 1  obferved  the  Cornet,  it  was  in  the  Conftellation  of  Hydra,  not 
if  Mr  Ray,  iar  from  the  F?ot  of  Crater.  It  appeared  about  the  bignefs  of  a  Star  of. 
2350,  the  firft  Magnitude,  but  nothing  fo  lucid  and  bright.  It  had  a  very  long 
Tail,  which  pointed  almoft  diredtly  towards  the  Heart  of  Hydra:  The 
Tail  fhew’d  fomewhat:  like  Rays  of  a  Candle  burning  in  a  Mill;  The 
Figure  of  it  was  Conical ;  the  length  of  it  5  or  6  Degrees  y  the  breadth’  at 
the  Bafe  not  above  a  Degree  and  half.  The  Body  of  this  Comet  was  about 
three  Degrees  to  the  South-Eaft  of  the  moft  Southerly  Star  in  the  Foot  of 
Crater  ;  it  flood  very  near  in  a  Right  Line  with  the  two  lowermoft  Stars 
in  the  Foot  of  Crater,  which  are  common  to  it  and  Hydra.  See  the  Figures. 

.•December  21.  In  the  Morning,  about  the  fame  Hour,  it  was  removed 
about  a  Degree  and  half  from  the  place  where  it  flood,  Weftward  and  a 
little  to  the  South.  The  Tail  pointed  ftill  towards  the.  Heart  of  ’Hydra 
and  appeared  io  Degrees  long  at  the  leaft. 

.  December  22.  At  the  fame  time  it  was  removed  from  the  place  where 
at  flood  the  Day  before,  to  the  fame  Point,  and  about  the  fame  diftance 
as  the  Night  before.  The  Tail  of  it  ftill  pointed  to  Cor  Hydra  or  a  little 
taought  above  it,  as  the  two  former  Days,  and  was  rather  longer  than 
ftiorter  It  alfo  to  my  thinking,  appeared  brighter  and, larger  ;  the  Body 
of  it  being  bigger  than  any  Fixt  Star,  except  Sirius.  3 

December  23.  It  was  removed  to  the  fame  Point,  and  about  the  fame 
Diftance  as, the  Day  before;  the  Tail  of  it  was  as  long  as  ever  and  the 
Lomet  brighter.  The  Tail  pointed  almoft  directly  to  Cor  Hydra 
December  24,  27,  26.  All  thefe  Three  Nights  were  cloudy, 

December  27.  We  found  it  ftrangely  removed  from  the  Place  where  it 
was  .•  It  was  .ftill  Weftward,  and  a  little  to  the  South,  as  before.  The> 
®  dy  <1  tlie  Star  was  iti !  1  brighter,  and  the  Cauda  about  it  greater  and 
moiy  bulhy,  and  yet  as  long  as  before;  it  pointed  almoft  diredtly  againft 
Lari:  major.  The  Body  of  it  was  among  the  Stars  of  Argo.  •  - 

the  r  m  p  -28‘  T,he  fame  !i™p  k  was  removed  above  2  Degrees  towards 
i  n  th  K,  i'  h  2nd  ™me  witmn  4  or  5  Degrees  of  the  moft  Eaftern  Stars 
“  ;,  r'h  (  £uanfle  *n  the  Buttocks  of  Cams  major.  The  Moon  Aiming, 

ft  inh  w-,  I?  vWCc1'  rldge  either  of  the  Bignefs  of  the  Body,  or  the 
re.gt',  and  buftnnefs  cf  the  Tail.  ;  ,  J 

v9'  was  ^rai:iSe^7  removed,  and  got  before,  not  theEa- 
?h  T  ll}e  ™ei}tioned  bright  Triangle,  but  alfo  the  moft  Nor- 

Q-‘  think,  at  leaft,  m  this  laft  24  Hours,  it  had  moved  4  Degrees. 

The 
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Chap.  Ill 


Ohfervations  of  Comets. 


The  Moon  fhining  bright,  the  Tail  could  not  well  be  obferved,  yet  ftill 
it  feemed  to  point  diredtly  to  Can  is  minor . 


w 


XLII.  Cometa  ille  qui  anno  exeunte  1680  vifus  eft,  plurimis  de  cau- obfervatim 
fis  praecipuus  merito  habendus  eft  •,  tam  ob  Curium  ejus  quadrimeftrem, on  th*  Comet 
quo  novem  integra  Signa  percurrit  *  quam  ob  immenfam  Cauds  magni- Q^tf  Kirch* 
tudinem  Sc  claritatem  :  maxime  vero  ob  infigriem  Orbits  Curvitatem,  with  Remarks 

cujus  ope  tandem  patefadta  eft  Cometarum  Theoria.  Nam  dum  Aftrono-*; - »•  34** 

mi  omni  adhibita  diligentia  motum  ejus  obfervationibus  definiendo  de- ‘/0* 
fudarunt,  conatus  eorum  fecundavit  *  D.Newtoni  in  Geometricis  vis  pene  phlyff  til, 
divina,  qui  primus  mortalium  Cometas  Orbes  Parabolicis  maxime  affines  fab.  fin / 
defcribere  probavit,  ac  datis  tribus  locis  accurate  obfervatis  eofdem  con- 
ftruere  docuit,  remque  hujufce  Comets  exemplo  illuftravit.  Accidit  au« 
tem,  nefcio  quo  fato,  ut  Cometa  hie  ('quern  vefpertinum  tantopere  pro- 
fecuii  funt  Coelifpices)  antequam  Solem  attigerat  matutinus,  nec  Parifis 
neque  Grenovici  ne  femel  quidem  obfervatus  fit ;  quique  eum  viderunt 
Sc  obfervarunt,  incongrua  8c  inter  fe  pugnantia,  ac  pro  rei  fubtilitate  pa- 
rum  idonca  prodidere :  neque  ante  Novemb.  17.  mane  a  quopiam  Obfer- 
vatorum  vifus  eft.  Unde  factum  ut  Orbits  pars  ilia,  qua  ad  Solem  de- 
feendit  Cometa,  paulo  incertius  definiri  potuit.  Bona  autem  fortuna 
nuper  incidimus  in  Librum  meritiffimi  Aftronomi  Domini  Gottfried 
Kirch ,  German}, anno  1681  Noriberga  imprefli,  cui  titulus  jgrue  funnttrig? 

2teitung,  hoc  eft  Novus  Nimcins  cceleftis  ^  ubi  audtor  diligent iffi mu s  nobis 
exponit,  quo  cafu  dudtus  Cometam  hunc  nondum  adnata  Cauda  obfeurum, 
ac  vix  nudis  oculis  confpicuum  detexerit  ^  dum  fcilicet  Lull  am  8c  Mar- 
tem  ei  vicinum  obfervaturiens  circumluftraret,  die  Ncvemb*  4.  S.  V 
inane,  idque  Cobitrgi  Saxonia,  quod  oppidum  XI.  Grad.  Londirto  orienta- 
lius  eft,  fub  altitudine  poli  50°  20'  circiter*  Excitatus  autem,  ut  ait, 
rumoribus  Comets  in  Germania  vifi,  vultu  in  Orientem  verfo  pernodta- 
vit,  ut  coelo  turn  forte  perquam  fereno,  li  quid  novi  oriretur,  fitum  ejus 
notaret.  Luna  vero  jam  ad  ftellam  aliquam  Tychoni  incognitam  appli' 
cata,  (Ted  qus  in  Catalogo  Flamjleedii  Britannico  habetur,  eftque  nu- 
mero44ta  Leonis )  vohiit  didls  ftells  locum  ex  circumvicinis  Fixis  deter- 
minare*,  dumque  Tubum  trium  graduum  capacem  hinc  inde  circumrotat, 
incidit  in  Luculam  nebulofam,  fpeciem  infolitam  prs  fe  ferentem,  quam- 
que  vel  novum  Cometam  effe,  vel  Stellam  nebulofam  ad  inftar  ejus  qus 
in  Cingulo  Andromeda  eft,  ftatim  conclufit. 

Primo  autem  Cometam  vidit,  Hora  47  matutina,  paulo  altiorem  duabusP/^  4. 
ftellulis  Telefcopicis,  'a  8c  e  cum  quibus  tamen  Hora  Sexta  vifus  eft%*  7* 
in  linea  accurate  recta  •,  unde  conftabat  eum  moveri ,  idque  motu 
diredto.  Inter  horas  vero  5.  8c  6.  Tubo  decempedali  Phsnomenon  hoc 
contemplatus  eft,  viditque  duas  alias  ftellulas  contiguas  prioribus  minores, 
literifque  e  8c  d  notatas,  8c  fupra  has  tertiam  g.  Erat  autem  diftantia 
Comets  ab  e  paulo  minor  quam  ab  a ,  major  vero  diftantia  d  e .  6h.  38'. 
diftantia  Comets  ab  e  dupla  erat  intervalli  inter  ipfas  de ,  ac  linea  d  e * 
produdta  reliquit  Cometam  *  infra  fe,  fie  tamen  ut  marginem  ejus  fupe-  0f^°Jinve^ 

U  u  2  riorem  unit. 
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riorem  attinsjeret.  6K  45'.  Cometa  jam  fenfibiliter  remotior  erat  ab  e 
quam  ab  a,  diftabatque  ab  a  paulo  plus  quam  dimidio  diftantix  ftellula- 
rum  a  8c  g.  Notandum^  vero  eft  Horologium  totis  14.  minutis  coelum  anti¬ 
cipate,  uti  ex  altitudinibus  Cordis  Leonis  turn  captis  patuit. 

JNobilis  fane  eft  tec  obfervatio,  adeoque  St ellularum  Come te  tunc  ad- 
jacentium  loca  non  una  methodo  perquifivimus,  exercitatilfimam  manum 
fuam  8c  inftrumenta  perelegantia  praebente  Rev.D.Jtfc.  Pound, R.S.S.  Unde 
eonftabat  ftellulas  illas  turn  temporis  infra fcriptos  habuiffe  Vitus  nempe 
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eirculus  autem  maximus  per  a  8c  cdu&us,  deprebenfus  eft  per  UltU 
warn  Cauda  Ur fa  majoris  tranfire,  adeoque  angulum  cum  circulo  Long  it  u- 
dinis  ad  a  eile  15°  Cumque  diftantia  (  ometae  ab  a  verfus  c  paulo 
major  fuerat  dimidio  diftantia  ag,  (quam  Tubo  fedecim  pedum  &  Mi¬ 
crometro  deprehendimus  21  4  min.)  ponamus  earn  fuifle  duodecim  minu- 
torum  ^  8c  ex  dads  proveniet  Cometac  locus  a  29°  71'  cum  Lat.  Borea 
i°‘  !  7.t-  Hora  fcilicet  Horologii  6  - ,  fed  Londini  2'.  Temp.  Appar. 

.  .  « .  ^  ^  i  K  42',  Tubo  bipedali  deprehendit  Come- 

tarn  omnino  in  linea  reda  inter  Martem  8c  Stellulam  Ny  qua:  quidem  in 
Catalogo  Britannico  45“  Leonis  eft,  8c  tunc  erat  in  W  2°  42'  cum  Lat.  Auft. 
o°  167,.  Alars  autem  turn  temporis  habnit  (ex  collatis  oblervationibns 
paulo  antea  8c  poft  fadis)  n*  46  f  cum  Lat.  Bor.  1056'.  Unde  ob 
datam  ejus  viam,  Cometa  occupavit  W  3*.  23'  cum  Lat.  Bor.  1®  6\  ’ Lon - 
dim  Temp.  App.  3^  5-3'  mane. 

Novembris  qiioque  1 1  "•  5M5'  mane,  Cometa  aequaliter  diftabat  a  SteU 
hs  Leonis  <r  ScrBayero nondum  vero  attigit  redam  eafdem  jungentem 
led  parum  abfuit  ab  ea.  In  Catalogo  Britannico  v  tunc  habuit  ^140 
cum  Lat.  Bor.  0  4/  fere,  7  vero  J70  ^  Cum  Lat.  Auft.  o*  34'.  Pro-’ 
mde  Com  etas  Latitudo  paulo  minor  erat  medio  inter  lllas^  nempe  quam 
oo  33'L  Bor.  ac  Longitudo  quam  * 50.  39'.  Sed  huic  non  utique  fiden- 
dum,  cum  pendeat  ab  aftimata  arqualitate  diftantiarum,  qua:  res  lubrica 
eft.  Cauda  autem  jam  coepta  non  nifi  dimidio  gradu  longa  Tubo  decern, 
jedali  vii’a  eft. 


/epical  Comt  XLIII.  That  the  Number  of  Comets  traverfmg  our  Solar  Syftem  is 
fan  at  Lon-  much  greater  than  fome,  on  account  of  the  late  rarenefs  of  their  Ap- 
dom  on  the,  pearance,  have  fuppofed  it,  may  be  colleded  from  feveral  fmall  ones 
1717*  have  within  few  Years  been  deferibed  in  the  Memoirs  of  the 

Halley, n.354.  Royal  Academy  of  Sciences  ^  thofe  diligent  Observers  affuring  us 

£.  721.  that  they  difcover’d  one  in  Sept. .  *  698.  another  in  Febr.  1699  a  third  in 
April  1702.  and  again  a  fourth  in  Novemb .  *707.  none  of  which,  as  far 
asT  can  learn,  were  ever  feen  in  England  4  all  of  them  having  been 
/"•  • "  'li  '■  '  ~  :  ~  -  -  -  very 
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very  obfeure  and  without  Tails,  by  means  whereof  Comets  ufually  firft 
fhew  themfelves.  And  befides  thefe,  two  other  Comets  with  remar¬ 
kably  long  Tails,  the  one  in  Novemb.  1689.  the  other  in  Feb.  1702.  paft 
by  unobfervable  in  thefe  our  Northern  Climats,  they  having  great  South 
Latitude,  and  their  Motions  directed  toward  that  Pole.  Hence  we  may 
juftly  conclude,  that  the  Returns  of  Comets  are  much  more  frequent  than 
is  vulgarly  reckoned,  and  that  it  is  only  contingent  that  for  thefe  35 
Years  no  one  of  them  has  been  feenand  obferved  by  our  Aftronomers. 

But  there  may  be  ftill  a  much  greater  Number  of  thefe  Bodies,  which 
by  reafon  of  their  Smallnefs  and  Diftanee  are  wholly  invilible  to  the 
naked  bye,  fo  that  unlefs  Chance  do  diredt  the  Teiefcope  of  a  proper  Ob- 
ferver,  almoft  to  the  very  Points  where  they  are  (againft  which  there  are 
immenfe  Odds)  it  will  not  be  poilibie  for  them  to  be  difeovered,  where¬ 
of  take  the  following  Inftance.  On  Monday,  June  10.  in  the  Eve¬ 
ning,  the  Sky  being  v  ery  fere  ne  and  calm.  I  was  defirous  to  take, 
a  Vicv.r  °f  the  Disk  of  Mars  (then  very  near  the  Earth ,  and  ap¬ 
pearing  very  glorious)  to  lee  if  I  could  diftinguifh  in  my  twenty  four 
Foot  Teiefcope,  the  Spots  faid  to  be  feeil  on  him.  Directing  my 
Tube  for  that  purpofe,  I  accidentally  fell  upon  a  fmall  whitifh  Ap¬ 
pearance  near  the  Planet ,  refembling  in  all  refpe&s  iuch  a  Nebula* 
as  I  lately  deferibed  *  in  Philof.  Tranfatt.  N°.  347.  butfmaller.  It  feem’d 
to  emit  from  its  upper  part  a  very  ftiort  kind  of  Radiation  directed  to- 
wards  the  Eaft,  but  Northerly  withal ;  which,  confidering  its  Situation, 
was  nearly  towards  the  Point  oppofite  to  the  Sun.  The  great  Light  of 
the  Moon,  then  very  near  it,  and  alfo  very  near  the  Full,  hinder’d  this* 
Phenomenon  from  being  more  diftinSly  feen  *  but  its  Place  in  the  Hea¬ 
vens  was  fufficiently  afeertained  from  the  Neighbourhood  of  Mars ,  from 
whom  it  was  but  about  half  a  Degree  diftant  towards  the  Southweft,  the 
difference  of  Latitude  being  fomewhat  more  than  that  of  Longitude  v 
and  Mars  being  at  that  time  in  £  170.  30'  with  3°.  4 S'.  South  Lati¬ 
tude,  I  concluded  the  place  thereof  in  ?  17°.  1  2'  with  40.  12'.  Lat.  South, 
or  thereabouts  *,  the  which  may  yet  be  more  fecurely  determined  by  help 
of  two  fmall  fixt  Stars  I  found  near  it,  the  more  northerly  of  which  I 
fudged  to  have  the  fame  Latitude  with  it,,  and  to  follow  it  at  about  the 
diftanee  of  fix  Minutes  *,  the  other  Star  was  about  one  Minute  in  confe- 
quence  thereof  ^  the  Angle  at  the  Northern  Star  was  a  little  obtufe,  as 
of  about  100  Degrees,  and  the  diftanee  of  our  Nebula  from  it  fefquialter 
to  the  diftanee  of  the  two  Stars,  or  rather  a  little  more  The  Reverend 
Mr.  Mofes  Williams ,  My.  Alban  'Thomas ,  and  my  felf,  contemplated  this 
Appearance  for  above  an  Hour,  viz.  from  107M0  near  twelve,  and  we 
could  not  be  deceiv’d  as  to  its  Reality  •,  but  the  Slownefs  of  its  Motion, 
made  us  at  that  time  conclude  that  it  had  none,  and  that  it  was  rather  at 
Nebula  than  a  Comet. 

However,  fufpe&ing  that  it  might  have  fome  Motion,  I  attended  the: 
next  Night,  June  nth,  at  the  fame  Hours,  and  in  the  fame  Company,, 

when  wW  fome  Difficulty  by  reafon  of  the  Thicknefs  of  the  Air.,  we 

found! 
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found  the  two  little  Stars,  but  the  Nebula  could  not  at  that  time  be 
feen,  which  we  then  imputed  to  the  want  of  a  clearer  Sky.  But  on  Sa¬ 
turday,  June  i  ),  the  Moon  being  abfent,  and  the  Air  perfectly  clear 
we  had  again  a  diftind  View  of  the  two  Stars,  with  an  entire  Evidence 
that  there  remained  no  Footftep  or  Sign  of  it,  in  the  place  where  we  had 
firft-feen  this  Pbanomenon ,  which  we  therefore  now  found  to  be  Comet 
and  that  being  far  without  the  Orb  of  the  Earth,  and  in  it  felf  a  very 
fmall  Body,  it  appeared  only  like  a  little  Speck  of  a  Cloud,  fuch  as 
would  fcarce  have  been  difcerned  in  an  ordinary  Telefcope,  much  lefs  by 
the  naked  Eye. 

'A  Comet  at  XLIV.  r.  Cl;  Chrijlfridtts  Kir  chins ,  motus  Corporum  coeleftium  ut 
Berlin,  w.  3  j7.  munere  fibi  a  Societate  Scientiarum  Regia  (  Berolini )  demanclato  rede 
82°*  fungeretur,  fedulo  obfervans,  a.  d.  XV.  Kal.  Febr.  (  Jan.  18./.  n.  ) 
1717.  vefperi  dimidia  Septima,  verfus  Septentiones  fortuito  Come- 
tam  confpexit.  Yicinus  erat  ad  dextram  (ftellarum)  y  8c  0  Bayer  1  in 
Urfa  Mi  nor  e,  nudoque  oculo  longe  diftindius  apparebat,  quam  g  Urfa 
ininorh ,  licet  ea  infignis  fit  Stella  fecund#  magnitudinis,  cum  longe  pal- 
lidior  quidem  majore  tamen  diametro,  atque  fatis  clara  luce  maxime  circa 
centrum,  confpiceretur.  Per  Tubum  vifus  lucidam  rotundamque  refere- 
bat  nubeculam  .*  Cauda:  autem  nullum  obfervari  potuit  veftigium,  neque 
Nucleus  dignofei.  Motu  celerrimo  ab  hora  VII.  ad  XI.  proceffit,  graduf- 
que  quatuor  cum  dimidio  abfolvit,  ut  ex  obfervationibus  colligitur. 

Die  19™  8c  2omo  Januarii  coelum  nubibus  fuit  obdudum.  Die  vero 
21 mo  Cometa  longe  recefferat  a  loco  fuo  nupero,  atque  in  CaJJiopea  depre- 
hendebatur,  ubi  cum  ftellis  g  8c  */i  triangulum  conficiebat  (an  aquicrure}) 
foil.  Hora  4$'  in  17°  34'  fub  latitudine  Boreali  49°  54'  hserebat  • 
Deinde  9^  15,  in  1 5°  38'  v  fub  Lat.  Bor.  49°  2'  confpiciebatur.  C#te- 
rum  multum  decreverat,  atque  a  celeritate  fua  rerriiferat  5  pr  terquam 
enim  quod  pallidior  quam  ante  apparebat,  ftellas  etiam  quarts  dignita¬ 
tis  magnitudine  haud  fuperare  nudo  oculo  confpedus  videbatur,  inque  or¬ 
bit  a  fua,  quatuor  cum  dimidia  horis,  non  ultra  fefquigradum  procefferat : 
Tubi  autem  beneficio  diameter  ejus  7  min.  inveniebatur. 

Jan.  23.  hora  IV.  mat.  Cometa  cum  £  8c  p  Cajjiopea  triangulum  #qui~ 
crurum  efficiebat,  cum  ab  utraque  2°  41-7  abeffet.  Hoc  mane  duarum 
horarum  fpatio  vix  dimidium  gradum  abfolvit  •,  hora  decima  vefpertina 
cum  J\  Cajjiopea  8c  <t>  Perfei  in  linea  reda  cernebatur,  atque  a  priori  3°  38', 
a  pofteriori  30  9'  diftabat.  Diameter  ejus  erat  5  min.  nudoque  oculo 
confpedus  ftellam  quint#  magnitudinis  referebat. 

.  Die  24to  Jan.  hora  VI.  mat.  nondum  attigerat  9  Perfei ,  fed  cum  v  Sc  g 
ejuidem  Afterifmi  triangulum  #quicrurum  iiftebat,  8c  ab  utraque  non 
A  Remark  by  Plane  3  i  grad.  aberat. 

Dr.  Halley,  2.  Oefderantur  Obfervationes  Diei  i8v3%  cum  Cometa  velocijjime  motus 
it'd-  terra  proximus  erat ,  unde  certius  de  Via  ejus  tarn  vera  quam  apparente  j u- 

dicinm  ferre  poffemiis.  ^  Manifejlum  autem  ejl  eum  Polo  AHquatoris  Boreo  vi- 
cinijjmum  die  Januarii  19°°  tranfijje .  £jjtod  fi  cut  libeat  has  Obfervationes 

ad 


Chap.  Iir.  Ajironmtcal  ObferVatiom. 

ad  examen  revocare,  calculoque  accnrato  fnbjicere  ;  in  illius  gratiam-,  loca  - 
Stellarum  fixarum,  quarum  bic  fit  mentio,  ex  Catalogo  Britannico  excerpta, 
JubneSnntur  :  Unde  etiam  patebit  nomuilla  in  hac  mot  ns  Cometa  defcrip- 
tione  baud  ritefe  babere  qua,  tamen,  a  Cl.  Kirchio  corrigi,  in  pleniori  ejus 
quam  promijit  hijioria,  fpes  eJK  '  '  ' 


?43 


BAYERO 

j  L°ng- 

Lat.  Bor. 

1  °  '  ” 

0 

1  *  u 

Ur  fa  vihiorisk  10 

*  y 

'a  9  18  0 
A  *7  35  IT 

’72  *8  10 
75  1?  IT 

0 

1 

l 

■*  -  a. 

b'  14  00  3  5 
•if  20  to  81 

*  11  36  35 J 

46  23  25; 

47  31  To 
45  4  5 

C  «  f 

Perfei - j  ,  j 

b*  8  32  o( 

v  4i  35 

b  12  15  20 

35  23  47 

36  49  17; 
36  18  37 

Temp,  per 
Horolog. 

10.  14.  2 6 

11.  11.  38 

12.  4.  45 


11.  2.5:3 
11.  50.  36 

11.  55.  22 

12.  15.  41 
2.  26.  18 


10.  58.  35 

11.  50.  46 

12.  11.  25 


Tempora 

correda. 


Objervationes  S  A  T  U  R  N  I. 


Die  Veneris  Januarii  5.  1711. 


10.  14.  41 1  Calx  Caftoris^t  n  tranfiit 


11.  11.  53 

12.  5.  00 


In  Ihguine  Pollucis,  <A  tranf. 

Saturnus  tranfit  - - 

Afcenflo  reda  $  119.  01.  00 
! Dift.  a  Polo  Bor.  68.  55.  20 


Die  Solis  Januarii  7. 
Geminorum  j\  tranfiit 
In  pede  Bor.  2d  ^  tranfiit 

11.  53.  00  Saturnus  tranfiit  — * 

12.  13.  19  Cancri  »  Bayer 0  tranfit 


11.  o.  31 

li,  48*  J4 


12.  23.  56 


Cancri  AfellusBor.  tranf 
Afcenflo  Red.  1?  118.  52.  oo 
Dift.  a  Polo  Bor.  68.  53.  50 


Die  Luna?,  Januarii  8. 

10.  57.  49  I  Geminorum  cA  tranfiit 

11.  5c.  00:  Saturnus  tranfit  =— 

12.  10.  30  Cancri  w  tranfiit 


Afcenflo  Red.  T?  118.  46.  30 
|  Dift.  a  Polo  Bor.  68.  52.  35 


Diftantia? 
a  Vertice. 


28.  50.  io 
28.  59.  00 
30,  23.  20 


XLV*\ 

i" 

Agronomical  ' 
Obfervations 
at  Greenwich 
by  Mr  Fj«m- 
fteed,  w.  337 

M5- 


28.  59.  20 

29.  5.  20 

?0.  21.  50 

30.  4.  30 

28.  59.  5q 


! 


I 


28.  59.  15 
30.  2c.  ;5 
30.  4.  25 


Temp. 


Agronomical  ObferVat'tons. 


jTemp.  per 

rlorolog. 


9.  45-  53 

10.  32.  27 

11.  10.  54 


9.  46.  26  Genii  norum  ^tranfiit  - 

10.  33.  00 ’Saturnus  tranfiit - 

27  Cancri  J',  Afellus  Auft.  tranf. 
Afcenfio  Red.  b  117.  23.  co 
Dift.  a  Polo  Bor.  68.  36.  00 


ii.  11. 


9.  57-  2* 

10.  13.  11 
10.  23.  23 
10.  40.  59 
10^50.  16 


Die  Saturni,  Januarii  27. 
9.38.  2  j  Geminorum  *a  tranfiit  - — 
.10.  13.  48'  Sub  latere  PollucisI  tranfiit 

10.  24.  00  Saturnus  tranfiit  - 

Jio.  41.  36  Poll:  Caudam  2o  d  tranfiit 

ic.  50.  53  Cancri n  tranfiit  — - 

Afcenfio  Red.  b  117.  14.  Co 
Dift.  a  Polo  Bor.  68.  34  30 


9*  29.  45 

10.  14.  50 

IO.  33.  20 
io.  42.  35 


Die  Martis,  Januarii  30. 

9.  26.  55  ;  Geminorum  A  tranfiit  — 

jio.  12.  00  j  Saturnus  tranfiit  - . 

10.  30.  30  Cancri  d  tranfiit  — 

10.  39.  45  ,  Cancri  »  tranfiit 

Afcenfio  Red.  b  117.  00.  30 
Dift.  a  Polo  Bor.  68.  32.  00 


8.  18.  32 

8.  27.  11 

9.  2.  50 

10.  39.  59 


Die  Mercurii,  Feb.  28. 

8.  15.  00  Saturnus  tranfiit  .  —  . 

8.  23.  3 9 i  In  Boreo  pede  Cancri  m  tranf. 
8.  59.  18  |  Afellus  Boreus  Cancri  y  tranf. 
io.  36.  27  Lucida  Colli  Leonis  y  tranf. 

’Afcenfio  Red.  b  115.  31.  30 
Dift.  a  Polo  Bor.  68.  15,  00 


8.  14.  5 

8.  22.  47 
8.  58.  28 
10.  35.  36 


8.  11.  00 
8.  19.  42 
8.  55.  23 
10.  32.  31 


Die  Jovis,  Mart.  1.  1711. 
Saturnus  tranfiit 

Cancri  n  tranfiit - 

Afellus  Boreus  tranfiit 
Lucida  Colli  Leonis  tranfiit 
Afcenfio  Red.  b  115.  30.  30 
Dift.  a  Polo  Bor.  68.  14.  50 


17*  21.  12 

17.  29.  49 

18.  13.  25 


Part  I ; 

Diftantia 
a  Yertice. 


28.  79.  10 
30.  4.  oc 
32.  17.  50 


28.  59.  20 
3o.  51.  50 

3o.  2.  30 

32.  14..  10 
30.  4.  35 


I  28.  59.  40 


30.  o.  00 

32.  14.  10 

3°.  4.  45 


29.  43.  00 
29.  5.  4c 

29.  O.  2 

30.  12.  05 


29.  42.  50 

2 9-  5*  35 

29.  o.  15 

30.  1 2.  00 


Die  Yeneris,  Nov.  9. 

17.  21.  23  Sequens  ad  *  Cancri  tranfiit 

17.  30.  00  Saturnus  tranf.it  ~ — « 

18.  13.  36  Auftrina  Colli  Leonis  »  tranf. 
Afcenfio  Red.  b  136.  58.  00* 
Dift.  a  Polo  Bor.  72.  42.  00 


35.  21.  10 

34.  9*  5o 
33.  18.  50 


Temp. 


Chap.  HI.  Aftronomical  Obferltatioml 


Temp,  per 
Horolog. 

1 6.  45.  20 

16.  59-  3i 

17.  29.  59 

iTempora 

1  correda. 

1  - - 

16. 41. 00 
16. 34. 11 
17. 24. 33 

|  Die  Lunas,  Nov.  19. 

Saturnus  tranfit  , _ 

Telefcopica  a  tranfit  — 

Auftrina  Colli  Leonis  „  tranf. 

Afcenfio  Re£t.  i?g.  78.  30 

Dift.  a  Polo  Bor.  7  2.  40.  0; 

Diftantia 
a  Vertice. 

34-  8.  00 
33-  45-  3o 
33*  18.  30 

1 

1 6.  24.  36 

33-  06 
46.  27 

17.  16.  51 

1 6.  19.  3° 

1 6.  28.  00 

1 6-  41*  21 

17.  ii-  45 

Die  Jovis,  Nov.  22. 

Cancri  fequens  ad  *.  tranfiit 

Saturnus  tranfit  > - - 

Telefcopica  dida  tranfiit  -  - 

Auftrina  Colli  Leonis  tranfiit 

Afcenfio  Red.  b  1  $6.  55.  45 

Dift.  a  Polo  Bor.  72.  39.  00 

35-  2r.  30 
34-  6.  50 
33-  45-  10 
33.  18.  30 

1  r.  9.  43 
13.  29.  23 

13.  49.  01 

14.  39.  30 

Die 

10.  52.  42 
13;  1 2.  24 

13.  32.  00 

14,  22.  49 

1 

;  Solis,  Decembris  30.  ijir. 

Luddus  pes  n  y  tranfit  — — .  « 
Cancri  priced,  ad  0  tranfit 

Lucida  Colli  Leonis  tranfiit 

Afcenfio  Red.  b  135.  10.  00 
|  Dift.  a  Polo  Bor.  72.  2.  5 

34-  51.  3° 
35.  4-  00 
33*  3*2*  22, 
33.  18.  40 

11.  39.  52 

12.  40.  46 
12.  43.  16’ 
13. 36.  44 

11.  33  0 6 

12.  43.  00 

12.  3 6  30 

13.  29  58 

ANNO  MDCCXII. 

Die  Saturni,  Januarii  1 2. 

Ad  caudam  Cancri  £  tranfiit 

Saturnus  tranfit  _ 

Cancri  fequens  ad  *•  tranfiit 

Cor  Leonis  tranfiit  _ ^ 

Afcenfio  Reft,  b  134.  12.  00 

Dift.  a  Polo  Bor.  71;  44.  00 

32.  59.  10 

33.  12.  CO 
35.  22.  20 
38.  6.  55 

II.  4^.  31 

11,  58.  14 

12.  II.  361 
12.  20.  00 1 

1 

11.  3 6.  55 

49'  38 

12,  3.  00 
11.  24 

1 

Die  Saturni,  Jan  19. 

Afellus  Auftrinus  tranfiit 

Auftrina  ad  0  Cancri  tranfiit 

Saturnus  tranfiit 

Telefcopica  b  tranfiit 

Afcen  io  Red  b  133  37.  00 

Dift  aPoloBor  71  34.  10 

32.  17.  10 

35*  3  •  5® 

3  3.  2.  5 

32.  33.  20 

10.  57*  50 
it.  10.  54 

11.  21.  19 
11.  32.  20 

.1 

11.  4.  31] 

11.  17.  35. 

12.  28.  00 

39.  01 

,  - 

Die  Solis,  Jan.  27. 

Afellus  Auftrinus  tranfiit  _ 

Borea  ad  0  Cancri  tranfiit 

Saturnus  tranuit  — — 

[Telefcopica  b  tranfiit  — • 

Afcenfio  Red.  b  132.  58.  00  I 

Dift:  a  Polo  Bor.  71.  22.  20 

X  x 

32.  17.  10 
34.  48.  10 
32.  50.  20 
32.  33.  25 

Temp. 

j. ifironmicd  ObferVatiom :  Pare  I. 


(Temp  per 
iHorolng. 

Tempora 

corredta. 

1 

Die  Luna?,  Martii  31. 

1712. 

Diftantia 
a  Vertice. 

7.  8  46 

7.  20  33 

7  70 
7-  39-  36 

8  31.  51 

7.  7. 41 
7. 19. 3° 

7.  35  4) 

7.  38.  31 

8.  30.  46 

Afellus  Auftrinus  tranfiit - 

!  Saturnus  tranfiit 

Cancri  priced,  ad  t  tranfiit 

Sequens  ad  *  tranfiit  . -  ■  ■» 

Auftrina  colli  Leonis  tranf 

Afcenfio  redta  b  130  02.  00 

I  Diffc.  a  Polo  Bor.  70.  35.  30 

32. 16. 70 
32. 03. 30 
35-  19-  10 
35-  21  20 
33-  18.  40 

I'8.  17.  13 
l8  26.  13 

18.  28  35 

l8  22-  00 
18  31.  00 
l8.  33  22 

Die  Veneris  Novemb.  7 
i  Saturnus  tranfiit  « 

Leonis  40  Catal.  Brit  tranf. 

Ejufdem  41  tranfiit 

Afcenfio  Redt  T?  150.  15.  30 

Dift.  a  Polo  Bor.  76.  29.  40 

37-  57-  30 

41-  14-  10 

4°.  17.  20 

17.  33-  19 
17.  42.  20 

17.  57.  48 

18.  14.  19 

I17.  34.  59 
17.  44.  00 

17.  59.  28 

18.  15.  79 

4 

Die  Lunse,  ’Nov.  17* 

Saturnus  traniiit  — — « 

jin  Axilla  Leonis  ?  tranfiit 

In  ventre  Leonis  l  tranfiit  - - - 

Afcenfio  Redt.  b  150.  3T.  00. 

Dift.  a  Polo  Bor.  76.  33.  00 

h8-  7.  20 
I38.  00.  70 
40.  41.  47 
39-  24.  70 

12.  44.  28 
52.  40 

13.  8.  44 
15-_43 

12.  39.  44 
47.  76 

13*  co, 

10.  s&: 

Obfervationes  J  0  V  I  S. 

Anno  MDCCXI. 

Die  Saturni,  Maii  26.  1711. 
Serpentarii  5 8  Cat,  Br.  tranf. 

Sagittarii  Nebulofe  a  tranfiit 

Jupiter  tranfiit 

Sagittarii  1 1  tranfiit 

Afcenfio  Redt  2  270.  19.  0o 

Dift.  a  Polo  Bor.  113.  n.  50 

76.  12.  00 

77-  39-  20 
74..  37.  00 
72.  7.  20 

10  47.  24' 
12.  57.  tG\ 
13-  4-  22, 
53 

1  * . 

' 

10.  43.  2 

24 

13*  00.  03 

7-  3i 

Die  Solis,  Maii.  27. 

Media  frontis  in.  tranf 

Telefcopica  c  Jovem  priced. 

Jupiter  tranfiit 

Sagittarii  11  tranfiit 

Afcenfio  Redt.  %  270.  11.  00  1 

Dift.  a  Polo  Bor.  11 3.  n. 

73*  12..  00 

75-  7-  Jo 
74.  36.  70 

72.  7.  20 

TO,  15.  41 
p.  1-d,  M 

;  2-  ll-  °9 

"i 

4 

1  Solis  Junii  3. 

I0,  IO*  4?  I  Media  frontis  Scorpii  transit  1 

1 5  » ^ebulofx  Sagittarii  b  traniiit 
•  12.  1 3  1  Ejufdem  Nebulofa?  a  traniiit  1 

73-  12.  7 

77.  10.  2o 

75-  39-  30 
Temp. 

Chap.  Ill*  Jftronottiical  ObferVattow* 


Temp,  per 
Horolog. : 

Tempora 

correda. 

’v  j  ir  ■  14  .  j. 

Die  Solis  Junii  3. 

Diftantia 
a  Yertice. 

12.  26.  56 

13.  8.  36 

I  ■  *  0  X  *  V 

12.  24.  00 

13.  03.  40 

Jupiter  transit 

Sagittarii  in  Oculo  priced,  tranf. 
Afcenfio  Red.  #  2 69.  15.  00 
Dift.  a  Polo  Bor.  113.  12.  50 

74.  38.  00 
74.  29.  19 

■  <  '•  ’ :  ^  i 

•  v  C  ■  \ 

10.  11.  ji 
12.  10.  l8 

12.  24.  32 

13.  4.  4? 

13*  5  •  41 

10.  7.,  1 9 
12.  5.  4 6 

12.  20.  00 

13.  0  13 

13.  1.  0 9 

.1 

Die.Lunae,  Junii  4.  17  n 

Media  front  is  Scorpii  tranfiit 
Nebulofas  Sagittarii  b  tranf. 

Jupiter  transit 

Priced,  ad  v  Sagittarii  tranf. 
,Sequens  ad  v  tranfiit 

Afcenfio  Red:.  #269,  07;  00 

Dift.  a  Polo  Bor.  1 1 3.  13.  0 b 

73.  12.  00 
75.  10.  20 

74.  38.  10 
74-  29.  10 

74.  24.  JO 

r.  '  (  * 

9.  52.  1 6 

11.  50.  44 

12.  2.  11 

12.  45.  8 

9 •  49-  5 
II.  47-  33 

11.  59.  00 

12.  41.  57 

» 

Die  Saturni,  Junii  9. 

Media  frontis  Scorpii  tranf. 
Nebulofe  b  tranf. 

Jupiter  tranfiit  ;  * 

Priced,  ad  ¥  Sagittarii  tranf. 
Afcenfio  Red.  #  268.  25.  00 

Dift.  a  Polo  Bor.  1  j  3.  13.  19 

73-  I'-  55 
75.  10.  15 

74.-38.  25 

74-  2  9.  10 

9. 48. 22 

ir.  46  51 

11.  57-  44 

12.  41.  14 

9.  44.  38 

II.  43.  07 

11.  54.  O 

12.  37.  30 

1 ' '  W 

Die  Solis,  Junii  10. 

Media  frontis  Scorpii  tranfiit 
Nebulofa?  b  tranfiit 

Jupiter  tranfiit  « 

Praccedens  ad  v  Sagitt.  tranf. 
Afcenfio  Red.  #  268.  16.  45 

Dift.  a  Polo  Bor.  1 1 3.  13.  25 

73-  12.  00 
75-  10.  15 

74-  -38.  -35 
74-  29.  15, 

[  J  ^  ‘  ’  v  •  — 

8.  58.  10 

9.  10.  32 
9.  21.  6 
9.  40.  49 

1 

8.  sp.  4 

9.  '2.  26 
9.  13.  00 1 

9*  a  2.  43 

, 

Die  Saturni,  Julii  14. 

Serpentarii  48,  C  tranfiit 

1  jufdem  54  five  D  tranfiit 

J-upiter  tranfiit 

Sagittarii  in  arcu  ^  tranfiit 

Afcenfio  Red.  %  264.  12.  30 

Dift.  a  Polo  Bor.  113.  12.  40 

75-  7  20 
72.  56.  00 

74-  37-  5o 
72.  31.  30 

8.54  8 

9.  6/28 
9.  16  44 
9.  36.  46 

1  ,  '  •  |  M.  C  |  *- 

8,  46,  241 

8.  58.  44I 

9.  9  00 1 
9.  29.  2 

Die  Solis,  Julii  15. 

Serpentarii  C  tranfiit 

Serpentarii  D  transit 

Jupiter  tranfiit 

Sagittarii  */.  transit 

Afcenfio  Red.  %  264.  07.  45  1 

Dift.  a  Polo  Bor.  113.  12.  40  | 

X  x  2 

75.  7.  20 
72.  5 6.  00 

74;  37-  5° 
72.  31.  35 

Temp. 

Agronomical  ObferVatiom.  Part  I; 


Temp,  per 
Horolog. 

Tempora  j 
correda.  1 

ANNO  MDCCXII. 

Die  Jovis,  Julii  3, 

Diftantia 
a  Vertice. 

12.  3 6.  3 

1 2*  44*  ^ 
12.  45.  42 

12.  57.  49 

13.  16.  24 

•  ' ! 

12.  25.  I4( 
12.  33-  *7( 
12.  34.  53 

12.  47-  00 

13.  5-  37 

f  . 

H  apric.  fub  Oculo  c  tranfiit 

3  apric.  in  roftro  *  tranfiit 
Capricorni  P  tranfiit 

Jupiter  tranfiit 

Capric  20  CataL  Brit  tranf. 
Afcenfio  Reft.  #  30 6.  09.  20 

Dift  a  Polo  Bor.  no.  0.  30 

7;.  24.  40 
70.  33  00 

70,  09  50 

71.  26  20 
71.  33*  IQ, 

11.  39-  34 
55-  1 

1 2,  19  53 
24.  38 

11.  39*  33 

11.  55.  00 

12.  19  52. 
12.  24.  37 

Die  Martis^  Julii  1 5, 

I  Capricorni  <r  tranfiit 
’Jupiter  tranfiit 

Capricorni  20  tranfiit 

Wni  in  medio  corpor.e «  tranf. 
Afcenfio  Red;  #  304.  34*  35 
Dift.  a  Polo  Bor.  no.  23.  fo 

7'-  24.  45 
7,i.  49  20 

71.  33.  10 

72.  23.  25 

7-  32,  37 
7.  38.. 41 
7.  42.  28 

1 

7. 31. 56 
7. 38. 00 

7-  4*.  37 

Die  Mercurii,  Sept.  17... 

Telefc.  Jovem  priced,  tranf. 
Jupiter  tranfiit 

Telefc.  Jovem  fequens  tranf. 
Afcenfio  Red.  #  299.  43.  00 

Dift.  a  Polo  Bor.  3 1 1.  25.  30 

72.  49.  4O 

72.  51.  10 

73,  14.  40 

7-  3°*  S5 
8.  19.  47 

7.  32.  00 

8,  20.  52 

'  ■'  ’  J 

Die  Veneris,  Septembris  19. 
Jupiter  tranfiit 

Capricorni » tranfiit 

Afcenfio  Red.  #  299.  45.  00 

Dift.  a  Polo  Bor.  hi.  25.  05 

72. 50. 45 
72. 23. 40 

6.  25.  3^ 
6.  36.  22 
6*  46.  36 

|  "V.  -  %  \  . 

6.  31.  30[ 
6.  42.  17 
6.  52.  31 

Die  Luna?,  Odobris  6. 

Jupiter  tranfiit 

Capricorni  in  roftro  e  tranf. 
Capricorni  in  Cervice  v  tranf. 
Afcenfio  Red,  %  300.  59.  00 . 
Dift.aPoloBor.nl.  14.  iq 

72.  39.  50 

70.  2f 

7°*  33.  30 

Obfervationfs.  M.  A  R  T I  S. 

Amo  MDCCXI.  .  ,  ,  ,  , (  1 Jl 

•  ^ 

12.  4Q.  37 
12.  40.  *6 

12.  58.  45 

12. 38. 56 
12. 39. 17 
12.  57.  6 

Die  Solis  Jan.  7. 

Cancri  Auft.  ad  e  tranfiit ,  | 

Cancri  Bor.  ad  0  tranfiit  _ 

Cancri  fequens  ad  *  tranfiit  1 

«  t  *  A  *  •'  *  4.  ^  /  X  J  )  .  •*  -  *  ’» I 

39.  04.  00 
34.  48.  00 
3f.  21.  20 

Temp.. 

Chap.  III.  rJftronomical  ObferVat'tons. 


Temp,  per 
Horolog. 

Tempora 

corre&a. 

Die  Solis  Jan.  7. 

:  *  •,  ,•  •  -t  m 

|  Diftantia 
|a  Yertice. 

i;.  27.  ijl 

13.  jo.  f2i 

14.  00.  39 
.14.  50.  14 

1;.  2f.  36 
13.  49.  I? 

13.  j9.  00 
L14.  28.  3  j 

Leonis  4  tranfiit 

Auftrina  Colli  Leonis » tranf. 

Mars  tranliit 

Borea  Ventris  fl,  it  tranfiit 
Afcenfio  Reft.  S  i  jo.  20.  oo 

Dift.  a  Polo  Bor.  73.  23.  35- 

36.  8.  jo 

33,  19.  00 

34.  jr.  30 

is-  AS-  4° 

10.  40.  5:9 
10.  5-0.  1 6 
12.  8.  29 

12,  2  27 

12.  37.  59 

ro.  4r;  30 
10.  jo.  47 
12.  9.  00 

12.  2J.  j8 

12.  38.  3,9 

Die  Saturn^  Januarii  27.  1 7 1 1 . 
Cancri  20,  prima  ad  d  tranfiit  ’ 
Cancri » tranfiit 

Mars  tranfiit 

Auftrina  Colli  Leonis  „  tranf. 
Lucida  C  Hi  Leonis  y  tranfiit 
Afcenfio  redla  &  142.  57.  Oo 
'Dift.  a  Polo  Bor.  70.  36.  00 

32.  14.  IO 

4-  if 

32.  14. 00 

33.  19. 00 

30.  II.  JO 

12;  I.  JO 
12.  21.  j8 

12.  34.  3I 

11.  J9.  00 

12.  19.  08 
12.  31.  41 

Die  Luna?,  Januarii  29. 

Mars  tranfiit 

Leonis  »  tranfiit 

Lucida  Colli  Leonis  a^tranfiit  . 
Afcenfio  Re£h  £  142.  49.  30  ^ 
Dift.  a  Polo  Bor.  70.  30.  jo 

3  ft  j8.  jo 

H-  1 9*  oj 
30.  II.  JO 

>• 

IO.  33.  30 

10.  42.  3$ 

11.  j6.  j 

12.  17.  49 
12.  30.  20 

IO.  30.  2 J 

10.  39.  30 

11.  J3.  00 

12.  14.  44 
12.  27.  lS 

Die  Martis,  Jan.  ;o. 

Cancri  20,  prima  ad  d  tranf.  1 

Cancri  »  tranfiit ... 

Mars  tranfiit 

Leonis  » tranfiit- 
Leonis  y  tranfiit 

I  Afcenco  Reft.  £  142.  2j.  oo 
'l  ift  aPoloaBor.  70.  23.  3  j  * 

32s.  14.,  IO 

30.  4.  4J 
S1-  35 
33-  J9*  S 

30.  II.  JO 

8,  27.  n 
■9*  2.  jo 

9  Ji.  13 
10.  27.  28 
IO.  39.  39 

8.  23.  j8 

8-  S9-  37 

9.  28.  00  i 
10.  24.  IJ 
ic*  36.  26 

> 

Die  Mercurii,  Feb.  28. 

Impede  Bor.  Cancri  p  tranf. 
Afellus  Boreus  y  tranf 

Mars  tranf. 

Leonis  *1  tranf 

Leonis  y  tranf. 

Afcenfio  Reft  £.13  3.  4 j.  00 

Dift.  a  Polo  Bor.  68.  37.  jo 

29.  j.  40 

29.  00.  20 

30.  J.  IO 
33.  19.  JJ 
30.. 12.^  J 

1 

8.  22.  47 

8.  j8.  28 

9.  26.  20 

8*  19.  27 

8.  jj.  8 

9.  23.  00 

Die  Jovis,  Martii  1.  1711* 

Cancri  ^  tranf. 

Afellus  Boreus  tranf 

Mars  tranf. 

29-  ?•  3? 
29.  00.  ij 
30/  6.  20  r 

Temp0 

34  9 


% 


35° 


ervatiom. 


Parti 


Temp,  per 
Horolog. 

Tempora 

correct. 

joie  Jo  vis  Martii  1.  17  ir. 

Diftantia 
a  Yertice. 

10.  23.  04 
10.  jj.  36 

lc,  19.  44 
io.  32.  16 

■ , 

Leon  is  »  tranf 

Lucida  Colli  Leonis  tranf, 

Afcen  iO  Reft.  <$  133.  37.  30 

Dift.  a  Polo  Bor.  68,  38.  20 

33,  19.  fO 
30,  12,  00 

j 

l8.  21.  7 

18. 2s-  n 

18.  30.  14 
18.  43.  If 

l8.  19.  f2 
|8,  24.  38 
l8.  28.  f9 
l8.  42.  OO 

ANNO  MDCCXIL 

Die  Luna?,  Novemb.  17, 

Leonis  ff  Catal  Brit  tranf. 

Sub  Yentre  Leonis  c  tranf. 

Leonis  x  tranfiit 

Mars  tranfiit 

Afcenfo  Reft.  $  16 f.  48.  00 
Dift.  a  Polo  Bor.  81.  39.  47 

43.  47.  40 
43.  49.  40 
42.  3f.  10 
4L  7-  2f 

18.  13.  8 

18.  17.  n 
18. 22.  14 
18.  38.  1 8 
18.  40.  28 

1  8.  6.  40 

|8.  II.  2f 
l8.  If.  46 
18.  3r.  fo 
18.  34.  00 

Die  Jovis,  Novemb.  20. 

Leonis  tranf. 

Leonis  ^8,  c  tranf; 

Leonis  *  tranf. 

In  Poplite  Leonis  <r  tranf. 

Mars  tranf. 

Afcenfio  Reft.  S  167.  6.  30 

Dift.  a  Polo  Bor.  82.  9.17 

43.  4f.  40 
43.  49.  50 

42.  if 

43.  52.  10 
43.  } 6.  ff 

1 

Obfervationes  SOLIS. 

Anno  MDCCXI. 

Die  Saturni,  Januajii  6. 

Solis  centro  per  planum  Arcus  Meridionals  tranfeunte, 
limbus  ejus  remotus  8c  Auftrinus  diftabat  a  Ver* 
tice.  — - 

Die  Yeneris,  Januarii  26. 

Solis  Meridiani  limbus  proximus  a  Yertice 

Die  Martis,  Januarii  %rm 

Solis  limbus  proximus  a  Yertice  — . -- 

Die  Lunas,  Junii  4. 

Solis  limbus  remotus,  &c.  - 

Die  Saturni,  Julii  14.  '  - 
Solis  limbus  remotus  « - 

Die  Martis,  Novembris  20. 

Solis  limbus  remotus 


„  ,  ■  -  .  .  c 

Die  Martis,  Decembris  4. 
Solis  limbus  remotus  a  Yertice  *’  — _ 


72.  31.  10 

66.  3f.  10 
6f.  38.  40 
2 8.  24.  18 

v-  sr-  2° 

71-  3°-  4° 
74.  f$?.  30 

Anno 


Chap.  Ilf. 


Agronomical  Obferyationf. 


Anno  MDCCXII. 

Die  Mercurii,  Januarii  2. 

Solis  limbus  remotus  a  Yertice  - 

Die  Saturni,  Januarii  1 2* 

Solis  limbus  remotus  .  - - - 

Die  Y eneris,  Martii  7. 
Solis  limbus  remotus  — 

Die  Yeneris,  Mail  9. 

Solis  limbus  remotus  b  -7— 

Die  Martis,  Oftobris  7. 

Solis  limbus  remotus  a  Yertice  — 


Obfervationes  L  U  N  JE. 


Diftantia 
a  Yertice. 


73*  17- 
71.  18.  co 
52,  31.  co 
31.  40.  50 
6 1.  29.  50 


Anno  MDCCXI. 

• 

Temp,  per 
Horolog. 

Tempora 

corretta. 

Die  Saturni,  Maii  19.  1711. 

* 

Diftantia 
a  Yertice. 

10. 22. 12 
10. 50. 55 
10. 52. 10 
11.  8.  30 
II.  11.  10 

10. 18. 32 
10. 47.  ij 
!  10.  48.  30 
11.  4.  70 
11.  7*  30 

’Scorpiiy  five  Librae  15  tranf. 

>  Limbus  tranf.  centro  a  Yert. 

>  Centrum  tranfiit  proximo 
jScorpii  b  tranfiit 

Scorpii  A  tranfiit 

Afcenfio  Reft.  >  229.  18.  30. 
Dift.  a  Polo  Bor.  114.  13.  40 

175. 32. 50 
I77. 38. 40 

75.  22.  00 

7 6.  15:.  20 
75-  5o.  55 

'  •.  ^  :  • 

* 

I<5.  41.  28 

17.  42.  l6 

l6.  46.  20 

1 6.  59.  31 
17-  2  9*  53 

l6.  3^‘  ^ 

16.  36.  $6 
16.  41.  00 

16.  54.  11 

17.  24.  33 

1 

Die  Lunge,  Novemb.  19. 

Lunas  centrum  tranf.  remoto 

Lunas  limbus  tranfiit,  centro 
Saturnus  tran  ’it 

Stella  Telefcopica  a  tran  lit 

Auftr.  Colli  Leonis  »  tranf. 

Afeem  0  Reft.  )  135*  4X*  4o 
Dift.  a  Polo  Bor.  75.  23.  20 

37.  6.  30 

3 6.  52.  30 
34.  8.  00 

33. 47-30 ‘ 

33.  18.  30 

MDCCXII. 

7.  40,  50. 


11.  39.  52 

12.  13.  46 


Die  Saturni,  Januarii  12.  1712 
7.  34.  00 1  Medium  Eclipfis  Lunaris  ,  quo 
tempore  Chorda  partis  in  Luna 
deficientis  erat  24.  30 *  maxi- 
mus  autem  defeftus  8-  30  a 
parte  Borea.  Lunas  Diam.  30, 
48. 

11.  33.  6  Cancri  £  Bayero  tranfiit 

12.  7.  00  D  centrum  trani.it,  remoto 


32. 

34- 


59-  10 

14.  TO 

Temp. 


W 


55* 


Jftrommical  OhferVdtions] 


Temp,  per 
Horolog. 


Tempora 

corredta. 


Die  Saturni,  Januarii  12. 


1 2  40.  46 1 1 2.  54.  9°  Saturnus  tranfiit 

43.  16  12.  36.  30  ^  :  . .  - 

36.  44|  13-  29.  58 


13 


9- 

9- 

9* 

10. 

10. 


10. 

11. 
11. 
11. 
11. 
11. 


Cancri  fequens  ad  *■  tranfiit 
Cor  Leonis  tranfiit 
Afcenfio  Redt.  1  127.  27.  30 
j Dift.  a  Polo  Bor.  72.  31,  00 


7- 

7- 

7* 

7- 

8. 


39.  8 
49.  42 

54-  45 
55*  4$ 

I.  4^ 


7.  38.  8 
7.  48.  42 

7*  53-  45 

7.  54.  48 

8.  o.  41 


Die  Jovis,  Martii  6 
D  80  Cat  ah  Brit .  tranfiit 
Geminorum  86  l  tranfiit 
Luna  limbus  tranfiit,  centro 
3  centrum  tranfiit,  proximo 
Nona  Cancri  tranfiit 
Afcenfio  Redt.  )  116.  14.  40 
Dift.  a  Polo  Bor.  69.  22.  50 


47.  38 

48.  48 
52.  51 

9.  36 
10.  43 


:  9* 
9« 


4  6. 
47« 


2 

1-2 


Die  Mercurii,  Maii  7. 
Virginis  70  CatahBrit.  tranfiit 
Virginis  71  tran  it 


9.  51.  i5!Ejufdem75  transit 


10.  8.  00 

10.  9.  7 


Luna:  limbus  tranf.  centro 
Luna  centrum  tranf.  remoto 
Afcenfio  Redt.  3  208.  4.  30 
Dift.  a  Polo  Bor.  107.  47.  70 


52. 

1. 

8. 

09. 

50. 

57- 


2 

35 

2 

16 

33 

34 


Die  Jovis,  Maii  8.  1712. 

10.  70.  co  |  Libra  8  Cat al.  Brit,  tranfiit 

10.  79.  33  jScorpii  y  five  Libra  17  tranf. 

11.  6.  00  Luna  limbus  tranfiit,  centro 
11.  7.  14  Luna  centrum  tranf.  remoto 
11.  48.  3 1  Scorpii  si  tranfit 

11.  55*  3  2  j  Media  frontis  m  tranfit 

I  Afcenfio  redta  D  223.  47.  00 
Dift.  a  Polo  Bor.  1 12.  16.  10 


12.  18.  07! 

13.  3.  48 

13.  18.  131 
*3-  19.  3c 
J3-  35.  27 

14.  1 6.  8 


Die  Saturni,  Maii  io. 

12.  16.  30 ;  Cor  Scorpii  Antares  tranfiit 

13.  2.  1 3  |  Serpentarii  A  tranfit 

13.  16.  38  Luna  centrum  tranf.  remoto 

13.  17.  77  Luna  limbus  tranfiit,  centro 
13*  33*  5o  Prima  Sagittarii p  tranfiit 

14.  14,  33  Sagittarii  \  tranfiit 
Afcenfio  Redt.  >  278.  03.  2o 
Dili,  a  Polo  Bor.  1 1 6.  20.  15 


P^rt  I. 

Diftantia 
a  Vert  ice. 


33*  12.  00 

37.  22.  20 

38.  6.  77 


30.  29.  30 
3o.  71.  47 
3°«  5  c,  40 
30.  3 7.  30 
29.  4.  47 


66*  9«  5o 

^5*  45.  30 

68.  7.  40 

69.  12.  30 
69.  28.  35 


74« 

75. 

73- 

73. 

75. 

73< 


5i.  5o 
32.  30 
42.  30 
58.  20 
$1.  10 
12.  10 


77.  10.  op 
77-  32.  76 
)76.  1.  30 

'77.  46.  07 

79.  4-  2° 
76.  77.  00 


Temp 


.1 


r 


Chap.  III. 


Ajlronmtcal  ObferVation 


Temp,  per 
Horolog, 


Tempora 

correda. 


Obfervatiortes  S  A  T  U  R  N  1 
Die  Solis,  Januarii  27. 

171?- 


8.  30.  ij 
8.  41.  7 
8.  49.  8 

1 2.  10.  49 
12,  25,  24 
12.  34.  21 
12.  3$.  44 


8.  28.  5 

38  77 
8.  4^*  58 
12.  8.  39 
23.  14 
32.  11 
12.  33.  34 


Geminorum  wgwf  tranfiit 
Pes  Caftoris  «  tranfiit 
|  Calx  ejufdem  five  u  tranfiit 
Leonis  4,  Bayero  tranfiit 
Leonis  »  tranfiit 
Saturni  centrum  tranfiit 
Cor  Leonis  tranfiit 
Alcenfio  Red.  b  14-7  77  i0 
Dift.  a  Polo  Bor.  77  23  55 
Longitudo  d  25  815 

lLatitudo  Bor,  1  31  27 


II.  20.  52 


11. 

12. 


3°. 

35 

47- 

57 

o. 

S- 


9 

18 

8 

42 

25 

35 

40 


11. 


Die  Jovis  Februarii  7. 

10  Leonis  £  Bayero  tranfiit 

27  Leonis » tran  iit 

36  Leonis  1 6ta  Cat .  Brit,  tranf. 

26  Leonis  ?  tranfiit 

00 !  Saturni  centrum  tranfiit 


11. 


14. 

23. 

28. 

40. 

46. 

70.  43  j  Cor  Leonis  tranfiit 
73,  73  j  Leonis  3 1  ma  tranfiit 
78.  78 'Leonis  34*0  tranfiit 


Diftantia 
a  Vertice. 

28.  13.  20 
.28.  74.  70 
28.  70*  40 
36.  9.  30 
37-  40*  3° 
36  Si  4S 
38.  7.  00 


1 


12.  10.  70 

12.  4.  8, 

Leonis  381^  tranfiit  | 

Afcenfio  reda  b  147.  4.  47  j 

Diftant.  a  Polo  77.  7  co 

Longitudo  A  24.  14.  8 

Latitudo  Bor.  1.  32  1 6 

8.  22.  73 

8-  *4-  43 

Die  Veneris  Februarii  6; 

Lucid  is  pes  Pollucis,  &  ^tr. 

11.  29.  22 

U.  21.  12 

Leonis  4  tranfiit 

ir.  43.  58 

u.  35.  48 

Leonis  ?  tranfit 

ir.  49.  jo 

11. 41.  0 

Saturni  centrum  tranfiit 

■> 

Afcenfo  reda  b  146.  79.  °» 
Diftantia  a  Polo  77.  3.  10 
Longitudo  A  24.  8.  17  j 

Latitudo  Bor.  ir;  32.  8 

38. 

40. 

38. 

37. 

36. 

38. 
36. 
36. 
35- 


r?-  20 
17.  30 
21  20 
40.  30 
32. 50 

7-  S 

42.  50 

19.  30 
3.  50 


34.  72.  OO 

36.  9-  *5 

37.  40.  30 
36.  31.  00 


Temp. 


m 

!.  144. 


Part  I. 


”  djlronomical  ObferVations: 


Temp,  per 
Horolog. 

Tempora 

correda. 

Die  Mercurii  Febr.  i  8. 

•  &  .V  A  g  _  .  *.  . 

11.  0.  1? 

10.  0 

Saturni  centrum  tranfiit 

11.  8.  73 

1 1.  1. 38 

Cor  Leonis  tranfiit 

11.  17.  7 

11.  22.  1 6 

11.  9*  52 

Leonis  34 ta  Cat .  Brit,  tranf. 

11.  15*  1 

Ejufdem  381;^  tranfiit 

Afcenfio  Red.  h  146.  $.  00 

'  .  A 

r 

- 

Diftantia  a  Polo  74  44..  10. 
Longitudo  A  23.  i2>  47 

- 

Latitudo  Bor.  1.- 32  41 

10. 


6 .  30 
19.  27 
31.  21 

34* 


9- 

10. 


Die  Lunae  Martii  2.  1713. 
Leonis  4  transit 
Saturni  centrum  transit 
16.  54  Cor  Leonis  tranfiit 
20.  4  Leonis  7,}  via  tranfiit 

Leonis  34 ta  tranfiit 


52.'  3 

5.  00 


TO.  25.  8 


Diftantia  ~ 
a  Vertice. 


3^*»  12.  00 

38-  7-  5 
19.  37 

35-  3-  SS 


36.  9.  30 

3?  7>-  20 
38.  7.  s 
36.  42.  '50 


1  V  .  j 

1 

:■ 

Afcenfio  Reda  b  1 45 •  1 6.  00 
Diftant.  a  Polo  74.  27.  30 
Longitudo  A  22.  22.  40 

Latitudo  Bor.  1.  32.  52 

1  , 

- -  ■  m 

■  ■  ■ 

Die  Martis  Aprilis  7. 

7.  43.  I 

7.  41.  15 

j  Leonis  4  tranfiit 

3<5-  9-  27 

70.  46 

7.  49  00 

j  Saturni  centrum  tranfiit 

3$.  3i«  10 

57-  36 

55.  50  Leonis  ?  Bayero  trai  flit 

37.  40.  20 

8.  6.  39 

8.  4.  73 

1  Leonis  in  collo  «  transit 

33  19-  27 

16.  71 

I4.  21 

t  jufdem  34^  Git.  Br  tranf. 

36.  39.  30 

8.  21.  17I 

8,  I?.  31 

Ejufdem  38^  tranfiit 

37-  3.  So 

Afcenfio  reda  T?  143.  57.  45 

h 

Diftantia  a  Polo  74.  3.  15 

J 

« 

Longitudo  A  21.  3.  32 

1  • 

1  0 

* — ^  ■ 

Latitudo  l  31.  20 

if  ' 

*v  .  *  * 

Die  Mercurii  Aprilis  8. 

7-  47*.  43 

7.  46.  00 

Saturni  centrum  tranfiit 

3S-  31.  17 

54*  34 

72.  71 

Leonis  v  tranfiit 

37.  40.  2o 

8»  .  3.  37 

8.  1.  74 

Leonis  n  tranfiit 

33.  19.  20 

13.  4 

II.  21 

Leonis  3  ft  a  tranfiit 

36.  19.  77 

8,  18,  14 

8.  16.  31 

Leonis  ?%va  tranfiit.; 

3S-  3-  4S 

1 

.  *  . 

Afcenfio  Reda  b  143.  57.  30 

-twv  *>  V  ■ 

^  1 

I  * 

i 

Diftantia  a  Polo  74.  3.  20 

Longitudo  A  21.  3.  20 

1  ' 

Latitudo  1.  31*  10 

1  • -  j  '  i' 

l 

Saturno  pene  ftationario0  j 

*  "»  !■ 

f  .t 

Temp.) 

Chap.  Ilf. 


r  -  ; 

Jjlronomtcal  Obfer\>atmu 


Temp,  per 
Horolog. 

18.  22.  GO 

30.  8 

54.  3S 

19.  11.  5 

19.  26.  23 


Tempora 

correda. 


•  •  9  ./* 


V  wi  v] 


Die  Jovis  Novemb.  5.  1713. 


Diftantia 
a  Yertice. 


18.  1?.  37  Leonis  in  genu  feq.  tranf. 
23.  4)  Cor  Leonis  tranfiit 
48.  12  Leonis  in  Axilla  ?  tranfiit 

19.  4.  42  Leonis  in  ventre  l  tranfiit 
19.  20.  og,  Saturni  centrum  tranfiit 

AfcerifoRed.  b  162.  23.  20 
Dift.  a  Polo  80.  43.  00 
Longitudo  "I  10.  13.  40 
Latitudo  Bor.  1.  39.  37 


42*  4*  00 
38.  7.  5 

40. 42.  0 

39-  2)-.  15 
42.  IC.  40 


12.  40.  4 

12.  48.  37 

12.  52.  36 

13.  4.  21 


Objervationes  J  O  Y  I  S. 
MDCCXIII. 

Die  Solis  Augufti  9. 

12.  37.  27  j  Aquarii  a.  in  eftufiqne  Aquse  * 

transit  1  \ 

1 2.  4 6  o  Jovis  centrum  transit 
12.  1,9.  59  Aquarii  -jitaCat.  Brit,  prima  ad 

h  trail  it 

Aquarii  in  aqua  x  tranfiit 
Afcen-f.  Red  341.  33.  5; 

Dift.  a  Polo  Bor.  99.  21.  40 
Longitudo  X  9-26.  00 
Latitudo  Auft:  1,  25.  8 


13.  1.  44 


> 


6  o. 

6o> 

60. 

60. 


32.  ?o 

48. 35 

46.  20 

49.  10 


12.  3d.  21 
12.  44.  2d 

12.  48.  53 


Die  Lunx  Augufti  10, 

12,  33.  57  'Aquarii  \  tran  it 
12.  42.  00  j  Jovis  centrum  transit 
12.  46.  27  Aquarii  73 ia  tranfiit 

jAlcenf  Red.  #  34 u  26.  7 
iDiftant.  a  Polo  99.  27.  5 
Longitud.  Jov,  X  9  18.  17 
Latitudo  Auft  1.  27.  4a 


do. 

60. 


3>j  70 
52.  00 


1 


7.  29.  id 

7.  36.  34 

8.  14.  34 
8.  17.  45 


7- 

7- 


Die  Luna:  Odtobris  26. 

28.  42  Aquarii  in  Clune  tran  lilt 
36,  o  jovis  centrum  transit 
8,  14.  o  1  Aquarii  Soma  prima  ad  4  tranf. 
8.  17.  1 1  j  Aquarii  84*0  feq.  ad  4  tranf 
Afcenfo  Red.  #  337;  41.  30 
Diftantia  a  Polo  101  33.  20 

Longitudo  Jovis  X  3.  id.  00. 

Latitudo  Auft.  1.  19.  8 

% 

Y  y  2 


63/ 
63. 
62. 
6  2. 


34.  40 
00.  7 

7.  20 

37-  % 


; 


\  j 

u 


Temp. 


35* 


jtftronomical  Obferyations.  Chap.  HL 


Temp  per  ' 
Horolog.  i 

Tempora  1 
correda.  | 

Die  Martis  Oftob.  27. 

|  Diftantia 

|a  Vertice. 

7-  2y.  40 

7.  33.  6 

8.  11.  00 
8.  14.  10 

7-  2?-  ?4 

7.  j  r.  00 

8.  8.  J4, 
8.  12.  4! 

Aquarii  Clunis  <r  tranfiit 

Jovis  centrum  tranfiit 

Aquarii  prima  ad  4  tranfiit 
Sequens  ad  4  tranfiit 

Afcenfio  Red.  #  jjj.  43,  20 

Dift.  a  Polo  ior.  32.  30 
Longitudo  X  3.  17.  y  8 

Latitudo  Auft.  r.  19.  00 

6}.  54.  ;y 
62.  j9«  if 
62.  f.  if 
62.  37.  10 

7.  l8.  29  J 

26.  IO] 

8.  3.  47! 
6.  yyl 

7.  iy.  19 

7.  25.  co 

8.  0.  57 
8.  }.  4i 

Die  Jovis  Odob.  29. 

|  Aquarii  9  tranf. 

1  Jovis  centrum  tranfiit 

Prima  ad  4  tranfiit 

Sequens  ad  4  tranfiit 

Afcenfio  Red:.  #  22  c. 47.  4c  j 

Dift.  a  Polo  ior.  30.  3^  1 

Longitudo  Jov.X  3,  22.  41  1 

Latitudo  Auft.  r.  1 8.  49 

63. 34. 40 
62.  57.  20 
62.  f.  20 
62.  37,  10 

12*  28.  38 

12.  f|.  6 

13.  10.  21 
13.  13.  18 
13.  21.  8 

Ok 

Die 

12.  21*  20 

12.  43.  48 

!?•  ?•  5 

13.  6.  OO 

»J*  f° 

fervationes  MARTIS. 

Anno  MDCCXIII. 

Mercurii  Feb.  18.  1713. 

Leonis  in  poplite  r  tranfiit 

In  ancon e  Ala?  W  (Z  tranf. 

Virginis  10 maCatal.  Brit .  r  tranf. 
Martis  centrum  tranfiit 

I11  cervice  Viginis  c  tranfiit 
Afcenfio  Red.  Martis  179.  29.  20 
Dift.  a  Polo  8f.  34.  3j- 
Longitudo  27.  46.  00 

Latitudo  Bor.  3.  51.  10 

47.  2.  iy 

48.  y.  40 

47-  $7-  40 
47'  2-  y 
46.  33.  30 

II-  55*  f1 
12.  4.  50 

10.  f4 
'  20.  8 
1 12.  30.  2  y 
»I2,  32.  57 

11.  $3.  2 

12.  2.  00 
8.  4 

17.  18 

27-  ?f 

i2.  29.  47 

Die  Martis  Martii  3 . 

In  vertice  Virginis  v  tranf. 

Martis  centrum  tranf. 

In  vultu  Virginis  w  tranf. 
Undecima  Virginis  s  tranf 

1  Virginis  16  in  Cervice  c  tranf 
.Virginis  17  ma  Cat.  Br.  tranfiit 
Afcenfio  reda  Martis  1 7  j.  1 .  1  j 
Dift.  a  Polo  Bor.  83.46.  4.5 
Longitudo  ^  22.  $7.  33 

Latitudo  Bor.  3.  43-37 

43.  20 .  00 
45*.  14.  20 
43.  iy.  2y 

44-  3-  3° 
46.  33.  ay 

44-  ??•  4  S 

Temp. 

Part  I'.  Agronomical  ObferVations. 


Temp,  per 
Horolog. 

Tempora 

correfta. 

1  Die  Martis  Aprilis  7.  i7i?. 

Diftantia 
a  Vertice. 

9‘  4  47 
9-  17  37 
9.  38.  10 
9.  4j.  00 

!-.! . 

9.  10 

9.  16.  00 
9-  ?6.  33 
9-  43-  23 

I 

Sub  Ventre  Leonis  x  tranf 

Marth  centrum  tranf, 

Prima  Virg.  Cat.  Br.m  tranf. 

Borea  in  Vertice  n?  £  tranf. 

Afcenflo  Red.  Marth  i6r.  4?.  40 
Dift.  a  Polo  8r.  1 5*.  10 

Longit.  Marth  H*  15.  jQ.  40  I 

Latitudo  Bor.  2.  26.  3  r.  j 

42-  37*  2f 
42.  42.  fO 

41.  44.  JO 

41.  37.  15 

9*  »•  44 
9*  *4-  if 
9-  3f-  7 
9-  41* 

.  1 

9.  0.  29 

9.  13.  Oo 

9-  33-  f2l 
9.  40.  43! 

;  ■ 

Die  Mercurii  Aprilis  8. 

Leonis  x  tranfiit  1 

Marth  centrum  tranf 

Virginis  » tranfiit 

Virginis  £  tranfiit 

Afcenfio  Reft.  Marth  16  $•.  41,  00 
Diftantia  a  Polo  81.  16.  00 
Longitud  Marth  13.  26.  4j 
Latitudo  Bor.  2.  2;.  j8 

41.  3f.  30 

42.  43.  40 

4>*  44-  ff 
4i-  37*.  if 

7-  ff-  9 
8.  18.  12 

8.  33.  14 

1 

7.  fO.  00 

8.  13.  3 

8.  28.  y 

■ 

Die  Veneris  Maii  1. 

Marth  centrum  tranf. 

In  Vertice  Virginis  ?  tranf. 

In  Vultu  Virginis  *  tranf. 

Afc.  Reft  Marth  166.  $9.  40 

Dift.  a  Polo  82.  49.  jo 
Longitudo^  ij.  15*.  00 

Latitudo  Bor.  1.  27.  40 

44.  17.  30 
43.  20.  CO 
43.  if.  30 

7*  4r 

8.  if.  7 

8.  30.  8 

] 

7. 47. 00 
8  9.  22 

l  8.  24.  23 

Die  Saturni  Mali  2. 

Marth  centrum  tranf. 

Virginis  y  tranfiit 

Virginis  v  tranfiit 

I  Afc.  Reft.  Marth  167.  10.  00 
IDiftantia  a  Polo  82.  5-6.40 
Longitudo  W  1  j.  27.  f 

Latitudo  Bor.  1.  2j.  20 

44.  24.  20 
43.  20.  f 
43.  If.  2f 

mmim 

8.  9-  33 
}  8.  If.  5 

S.  20.  20 

01 

8.  7*  2? 
8.  12.  55 
8.  18.  10 

rfervatioties  L  U  N  2E. 

Anno  MDCCXIIL 

Die  Solis  Januarii  2j,  , 

Telefcopi^a  a  tranf., 

Tauri  127,2a  Catal.  Brit,  tranfiit  j 
Luna  limbus  priced,  tram  lit,  1 
centro  a  Vertice  f 

r 

28.  26.  20 
27.  2.  ?0 

27.  32.  40 
Temp. 

'Jftrommlcal'  ObferVdtions. 


Chap.  Ilf 


Temp,  per 
Horolog. 


Tempora 

correda. 


Die  Solis  Januarii  27.  1713. 


Diftantia 
a  Yertice. 


8.  21.  25’  8.  19.  13 


8.  30.  17  8.  28.  5 
'  8.  41.  7  1  8.  38.  57 
8,  49.  8 1  8.  46.  58 


Lunas  centrum  transit  limbo 
remoto  a  Yertice 
8.  22.  $2  8.  20.  42  Lunas  eufpis  Bor.  a  Vertice 

"  Geminorum  tranliit 
Pes  Caftorisw  tranfiit 
Calx  ejufdem  ^  tranfiit 
Afc  Red.  Cent.  D  84.  26.  57 
Dift.  a  Polo  vi fa  66.  4.  40 
Sed  adhibit.  Paral.  6$.  39.  50 
Longit. Lunas  m  24.  76.  30 
j Latitudo  Bor.  o.  57.  00 


> 


27.  47.  40 

27.  17.  40 

28.  13.  20 
28.  54.  50 
28.  50,  40 


Die  Lunas  Januarii  26. 

8.  26.  41 !  8.  24.  36  Propus  tranfiit 

8.  37.  31!  8.  35.  26  Pes  Caftoris  w  tranliit 

8.  45.  31  8.  47.  26  Calx  Caftoris // tranfiit 

9.  7.  38  Lunae  limbus  prxredens  transit, 

i  centro  a  Yertice 
Luna*  centrum  tranf.  limbo  re 
moto  a  Yertice 
Lun  *  cufpis  Bor.  a  Yertice 
Horum.  46*0  Bat  Brit  vranf. 
^onirn  in  Inguine  tranf. 

Afc.  Red.  cent  1?  97.  43.  j0 
Did.  a  Polo  vifa  67.  17.  7 
Adhibita  Parallaxi  66.  71,  17 
Longit.  Luna;  3  7.  6.  18 
Latitudo  Auft.  o.  8.  48. 


9*  9-  43 
9.  10.  70 

9.  12,  30 
9.  27.  70 
9.  42.  44 


|  28  13.  30 

28,  54  50 
28.  50  JO 


9.  8.  45 

9.  1 6.  25; 

9 •  25.  45 
9.  40.  39 


V 


28  45,  00 

JO29 


28 


0. 

f 

20 

1 6 

26 

10 

>9 

30 

Obfervatioms  SATELLITUM  J  O  V  I S. 

*  ‘  k  %  l  t.  t, 

Die  Yeneris  Odob.  30^ 


$6.  3 o'  6.  72.  37 

I 


7  •  4*  co 


7.  GO.  00 


7.  36.  31  7.  g2.  30 


7.  13.  2 

9-  5*i  1 


Quartu’s  Satelles  vifus  eft  emergens  ab  umbra, 
diametro  Jovis  diftans  a  tertio  ei  proximo  ad 
dextram,  Tubo  foil,  odo  pedum, 

Clare  explenduit,  Sc  linea  duda  a  proximo 
illoper  centrum  Jovis  emergentem  religuit 
ad  Auftrum,  f tu  f cilice  t  inverfo. 

P egafl  ^  tran.  per  planum  Arcus  meridionalis 
Die  Saturni  Novemb.  7. 

5-  00  Secund  Satelles emergebat,  vel  potius  emergere 
incipiebat  Tubo  odo  pedum.  . 

Pifcium  j>  in  Lino  auftrali  tranliit. 

N.  B. 


8.  77.  00 


Part  r. 


Agronomical  Ob/erVations. 


- - p -  *•  7  v-uui  u«uuiuii»v,  xvuiLidii  ou  I  3  rlSC 

autem  eft  ea  ipfa  ft  ell  a  ad  quam  applicabatiir  Jupiter  in  Station  e  fecunda 
anno  1634  Februarii  6,  eamcpie  non  nifi  tribus fui  corporis  diametris  ad 
Auftrum  reliquit,  obfervante  Gaffetido  •  ut  habetur  inter  Obfervata  ejus 
p  174,  Etadeandem  Mars  obfervatns  eft  Sepfembris  6to  anno  1644. 
mane,  ut  videre  eft  in  Prolegomenis  Selenographise  Heveliana  p  65  Sc 
Fig:  I  •;  •  :  •'i‘  '  '•  •  ’  ~i  r 

2.  Having  after  Midnight  carefully  corrected  the  Clock  by  no  left  than  ,  . 
ten  Obfervati  ns  of  the  Altitude  of'the  Lucida  Arieth,  the  Error  there- 
of  was  found  .  too  fa  ft,  the  extreams  not  differing  above  6" :  And  rh  Moon  at 

in  the  Morni  lg  about  -j\  by  as  many  Altitudes  of  the  Sun,  with  a  like  Wanftead,  h 
Agreement,  the  fame  Error  was  found  5'.  14",  to  be  deducted  from  the 
Time&’fhewn  by  thejClock.  ,  -  .  347  •  *a 


Julii  13°.  1715.  P  M.  N. 


The  third  Satellite  of  Jupiter  was 
hid  by  the  Voon 
The  firft  Satellite  was  hid 
The  fecond  Satellite  was  hid 
The  firft  Contadt  of  the  Limbs  of 
and  C 

Jupiter  wholly  hid 


The  third  Satellite  came  out  from 
behind  the  dark  fide  of  the  Moon 
The  firft  Satellite  •< 

The  fecond  Satellite 
The  firft  Limb  of  Jupiter  came  out 
The  following  Limb  of  Jupiter ,  or 
laft  Contact 

The  fourth  Satellite  emerged 

Jupiter  and  the  Satellites  were  to  the  Northward  of  the  vifible  way  of 
the  Moon's  Center. 

This  Occupation  was  obferved  through  a  Telefeope,  in  which  the  focal 
length  of  the  Object  Glafs  was.-,  47  Feet,  and  of  the  Eye  Olais  24  Inches. 
And  the  Aperture  of  the  Objedt,was  14  Inch. 

I  could  perceive  no  Colours  on  Jupiter  s  Limb’  either  at  his  Immer~ 
fion  ox  .Emcrfion,  when  the  Axis  of  tiie  Tube  was  directed  to  him.: 


Time  by 
the  Clock, 

•Time  cor- 
redt. 

h 

1 

" 

b 

• 

1 

r 

13 

j 

21 

3*; 

3S 

, 

13 

22 

20 

*3 

32 

13 

27 

22 

hi  3 

34 

2?l 

74' 

13 

29 

11 

13 

j 

34 

i3 

29  41 

*13 

3^ 

23 

13 

31 

10 

14 

7 

25 

14 

2 

12 

4 

12 

2? 

P4 

7 

12 

]  14 

14  38 

14 

9 

25 

j  14 

14  4? 

*4 

9 

32 

<4 

16 

15 

14 

11 

2 

14 

]  8 

49i*4 

13 

36 

Anno 


%6o 

®Wervations  - 
the  Jarne, ». 
?5o.  p,  506. 


{ 

Jjlronom'tcal  ObferVations.  Part  I.' 

h  3.  Anno  1715.  Augufti  21°.  8h.  25'  f  Temp.^q.  Afar*  prascedebat  foil.  Af- 
cenfione  re&a,  Mediam  frontis  Scorpii  (Bayer  0  A)  6'.  54".  Borealior  Fixa 

t  n 

9  \  47  • 

Sept.  1 8°.  ~jK  7,0.  Mars  pracedebat  Claram  in  pede  Serpentarii  (Bayero 
6)  17'.  48".  &  eandem  habuit  Declinationem  accurate. 

Novemb.  30.  i8*».  8'.  Saturnus  praecedebat  y  five  fecundam  Abe  Virgin 
ginis  23'.  1 9".. &  erat  Fixa  Auftralior  2*',  3".  Decembrh  autem  4-°  17**. 
2$\  pnecedebat  earn  10'  50".  &  Auftralior  erat  29 .  00". 

Annoautem  ij\6.  Feb.  220.  7h.  23'.  T.  jaeq.  Aim  prsecedebat  £  Pifci- 
um,  five  Sequentem  trium  clariorum  in  Lino  Auft.  Pifcium  3'.  35;",  ea- 
demque  Auftra  ior  erat  i'.  23".  quam  proinde  obtegere  debuit  ante  biho- 
rium,  for  fan  corporaiiter. 

Junii  220.  8K  52.  T.  ^q.  Venus  fequebatur  Cor  Leonis  34'.  50".  8c 
fixa  Auftralior  erat  7'.  23". 

Aug.  14°.  15H.  co'.  Jupiter  precedebat  Propoda  uno  tantum  minuto 
cum  Declinatione  Bor,  minore  14.  26". 

Aug.  1 90.  13K  2.  Jupiter  praecedebat  fixam  Telefcopicam,  qu&  voce- 
tur  by  50',  08".  eandem  habms  Declinationem  accurate. 

Aug.  240.  12^.  19'.  Jupiter  Micrometro  diftabat  a  pra?di&a  i,  $r.  54". 
fimulque  ab  alia  Fixa  clariore  a  7'.  17".  Diftantia  fixarum  12',  31".  Tunc 
minor  Jovis  diameter  o'.  38". 

Sept.  120.  ijK  00.  recens  a  Statione  fecunda  fequebatur  Telefco¬ 

picam  17'.  40",  eaque  Auftralior  erat  5'.  30".  Fkc  autem  Fixa  tunc  oc- 
.  cupavit  Sh  270.  44  4-  cum  Lat.  Auft.  5°.  39'. 

OBob.%  150.  jnh.  1 2'. 4  Feww*  diftabat  Microm.  a  Fixa  T  in  Crure  Leo¬ 
nis  27'.  55". 

Novemb .  200.  6^.  18' f  Jupiter  regrefTbs~eft  ad  ftellasa  &J,  ad  quas 
obfervatus  eft  Aug.' 240.  &  diftabat  a  b  6'.  21".  ab  a  vero  ii\  36". 

Novemb.  21.  7h.  38'.  Jupiter  diftabat  a  9'.  19",  &  ab  a  3'.  48".  Fixae 
inter  fe  12'.  30".  Jovis  diameter  minor  five  Axis  o'.  44.",  Deindehora  i8h. 
50'.  vifa  eft  ftella ia  limbo  Jovis  quafi  adhserere,  eratque  quafi  \  femidia- 
metri  velo'.  15".  centro  Jovis  Borealior.  Juxta  has  autem  obfervationes 
conftat  medium  Occultationis  Fixa5,  interpofito  Jovis  corpore,  contigiffe 
Nov.  2i°.  19k  55'.  vel  proxime.  Deinde 

Nov.  30.  5*1.  41'.  priced.  Propoda  12'.  3 6"  Auftralior  7'.  3 6" 


Dec .  4.  6.  c.  Sequeb.  earn  22.  49  — - —7.  47 

Dec.  5.  6.  o  Repet.—. — - - 31.  35 - 7,  50 

Dec.  6.  6.  o  Repet.  —  —  —  .40.  30  -—7.  52 

Dec.  7.  6.  o  Iterum - —--49.  1  $ - 7.  54 


Ex  hisultimis  Obfervationibus  liquet  Jovem  &  Propoda  eandem  habuifte 
Longitudinem  Dec.  i°.  15^29'.  quo  tempore  Jupiter  Auftralior  erat 
ftella  7'.  40".  Ex  iifdem  etiam  conftabit  Jovem  in  oppofito  Solis  fuiffe, 
quoad  Longitudinem,  Dec.  6°.  12K  46'. 

N.  B.  Stellas  illas  Telefcopicas  a  8c  b  vocatas,  haberiin  Catalogo  Fixa¬ 
rum  Britannico  D.  Flamfteedii ,  ubi  ipfi  a  Locus  datur,  ad  annum  foil. 
1690  ineuntem,  at  270.  54,  29"  cum  Lat.  Auft.  o  21*  jy"*  alteri  vero 

b 


Chap.  III.  dftrommical  Obfervations.  3  6 ! 

b  It  28°.  24”  cum  Lat.  Auft.  28'.  Neque  aliam  novimus  Fixama 

corpore  Jovis  occultatam  &  ab  invento  Telefcopio  obfervatam,  pr*ter 
jam  di&am  Stellam  a  $  ad  quam  olim  ardtiffime  applicabatur  ' Jupiter  > 
ante  annos  83.  Decembris  nonoSt.nov.  Anni  1635.  Vefp.  cum  Gajendus 
Jjini&v idit  Jovem  huic  Fix*  conjun&um,  nec  nifi  quinque  femidiametris 
corporis  fui  fuperiorem.  Unde  calculo  debite  inito,  eonftabit  Nodos  hujus 
Planet*  Planumque  Orbis  ejus  fitum  in  Sph*ra  Fixarum;  fervare  im- 
mobilem,  vel  faltem  lentiffimo  motu  *  cieri.  *  Gafend. 

Obfer.lTom,  IVe 

4.  Anno  1717,  Aprilis  i$°.  49'.  T.  *q.  obfervavit  D.  Pound  apud ^l^omicai 

Wanfted ,  Jovem  jam  reverfum  ad  ftellam  illam,  quam  Novemb.  220.  1716.  obflrv™tions, 
mane  corpore  fuo  texerat.  Jovis  autem  centrum  turn  temporis  diftabat  com.  to  the 
ab  ca  Stella  (qu*  tertia  eft  Geminorum  in  Catalogo  Britannico)  23'.  22".R- ”•  357- 
boream  verfus  ^  funulque  ab  alia  vicina,  qu*  quarta  eft  Geminorum  in  847‘ 
dicto  Catalogo,  27 '  11".  atque  huic  fere  conjundtus  erat  planeta; 

Aprilis  2 5 10  fequente,  eodem  obfervatore  ac  loco,  i<A  3'.  T.  xq.  Jupiter 
apud  quatuor.  Fixas  exiguas  vifus  eft,  eas  omnes  pr*cedens,  8c  in  ipfo 
quafi  principio  Cancri.  Centrum  autem  planet*  diftabat  ab^i^'  00". 
ab  b  11'.  32".  ab/ 19'.  73".  &a  g  9'.  27". 

Poftridie  vero  Apr .  26°.  9K  7'.  Joi/ii  centrum  diftabat  ab  e  8'.  35",  ab 
f  9'.  00",  a  £  4'  5",  &  ab  h  13'.  50".  Jamque  pr*terierat  omnes  pr*ter 
f  ad  quam  tendebat,  quamque  parum  adxnodum  die  craftino  infra  fe  relin- 
quere  debuit. 

Eodem  fere  momento,  hora  fcil.  nona,  Londini  vifa  eft  ftella  g  in  ver- 
tice  Trianguli  Ifofcelis  ac  fere  Ifopleuri  cum  Jovis  centro  ac  tertio  Satel¬ 
lite,  turn  lex  Jovis  diametris  ad  occafum  diftante,  nifi  quod  parum  ad- 
modum  bafe  longiora  erant  crura  •,  ac  intra  quadrantem  hor*,  angulus  ad 
Jovis  centrum,  qui  prius  major  erat  angulo  ad  Satellitem,  fadtus  eft  eo 
fenfibiliter  minor. 

Tres  autem  Stell*  A,  #,  e,  funt  ioraa,  nma,  &  12™,  Geminorum  in 
Catal.  Britan,  juxta  quern  turn  temporis  fitum  habuere,  h  in®  o°  22'.  55". 
cum  Latit.  Borea  o°  11'.  2/'.  Et  g  in  ®  o°.  28'.  25".  Lat.  Bor.  o°.  3'. 

40".  e  vero  in  ®  o°.  29'.  20".  cum  Lat.  Auft.  0°.  8'.  05".  Diftat  autem 
quarta  / a  Stella#  11'.  40”,  ab  e  12'.  50".  ac  denique  ab  h  20'.  36'',  unde 
eonftabit  locus  ejus.  Ex  his  manifeftum  eft  Jovem  Latitudinem  habuiffe 
parvam  admodum  Borealem,  nec  femiminuto  majorem,  faltem  ft  didtis 
ftellarum  locis  habenda  fides.  H*c  pofteris  ufui  efte  poffunt  definiendo 
Nodorum  Jovis  motu,  ft  quern  habeant. 

Ejufdem  anni  Junii  i8vo  10K  Londini ,  in  *dibus  Societatis  Regi*, 
vifus  eft  Sat  urn  us  Stell*  fix*  Telefcopic*  admodum  propinquus,  a 
qua  vix  diftabat  ad  Auftrum  una  Annuli  diametro^  8c  normalis  in  li- 
neam  Anfarum  a  Stella  demifta  incidebat  in  medium  Anf*  orienta- 
lis.  Fixa  h*c  parvula  nullique  Catalogo  adfeript a  tunchabuit  tfs  120  58/ 
cum  Lat.  Bor.  2°.  33'.  proximo  *,  comitemque  habet  fibi  adjundtam  ac 
luce  sequalem,  quatuor  minutis  ad  ortum  diftantem,  ac  paulo  auftralio- 
rem,  unde  facile  dignofei  poterit,  locufqueejus  fi  cui  libeat  verificari. 

Z  z  Eadem 


l6i 


Agronomical  Obfervations.  Chap.  Iff. 

. Eadem  node  5 oh.  30'  Marsv ifus  eft  prope  Stellam  quse  praecedit  37 .Scor- 
pit?  a  qua  diftabat  Tubo  24  pedum  menfurata  7'.  16"  .  idque  in  reda  per 
elaram  .in  pede  Ophiuchi  0  8c  didam  Stellam  produda.  Hax  autem  Stella 
pracedit  37. Scorpii  30'.  27".  Afc.  Red.  eaque  Auftralior  eft  2'.  28"  unde 
fit  locus  ejus  turn  temporis  Sagitt.  ij®.  24'.  20".  Lat.  Auft.  30.  70'. 

Sed  0  Ophiuchi  tunc  habuit  Sagitt.  17°.  28',  &  Lat.  Auft.  io.  w  ^g"* 
Marsitaqxte  Stellam  pracedebat.  Longitudine  4'.  78",  auftralior  ea  7'.  30'’ 

Leinde  Sept.  1  30.  8^5'.  T.  aeq.  Afar*  vifus  eft  a  Dom.  Pound  praecedere 
elaram  in  humero  Sagitt  aril  <r  11'.  54".  Afc.  Red.  fimulque  borealior  erat 

Stella  2 2  56".  Hora  8h.  25'.  erat  diftantia  Planet#  a  Stella  25'.  00"  ac¬ 
curate. 

Decemb.  7.  i8h:  30'.  T.  *q.  confenfu  fvpius  repet itarum  obfervationum 
iftvenit  D-.  Pound  Saturnum  pTaecedere  Telefcopicam  elaram  fibi  vicinam 
27'.  19".  Afc.  Red.  Stellaque  auftralior em  efle  1'.  79'h  Simul  Saturnus 
pnecedebat  K  in  Syrmate  Virginh  1°.  27'.  21",  eaque  auftralior  erat  4'. 
05".  Hinc  Saturni  locus  Libra  2 9°.  16'.  21".  Lat.  Bor.  2°.  22'.  21".  Te- 
lefcopica  autem  tunc  habuit  Libr.  29°.  40'.  76".  Lat.  Bor.  2®.  33'.  43", 

Anno  1718.  Jan.  7.5L  30'.  T.  aeq.  Firiiw  apud  duas  Stellas  in  Cat  at 
Britan,  omiffas  obfervata  eft.  Erat  autem  Planeta  utraque  Fixa  Borea¬ 
lior,  diftans  a  priecedente  32'.  30",  afequente  17'.  30".  Stella  prscedens- 
tunc  habuit  Pifc,  14®.  42'.  20”,  cum  Lat.  Auft.  00.  40'.  10".  altera  vero 
fequens  Pifc.  1 7°.  21'.  77".  Lat.  Auftral.  0®.  27'.  17".  prout  ex  obferva- 
tiombus  D.  Flamftedii  colligere  licet. 

Jan.  j  7  8h.  00',  T.  xq.  Jupiter  pnecedebat  n  in  pedore  Cancri  3 <\  30'. 
|°  •  Afc.  Red.  fixaque  Auftralior  erat  14'.  17".  Hinc  provenit  Jovil 
locus  Cane.  28®  20'.  cum  Latitudine  Borea  o®.  3 6'.  47".  ; 

Martii  11.  ioh.  36'  T  xq.  Saturnus  priced ebat  *  in  Syrmate  Virgniis 
18  •  51',  eaque  Fixa  auftralior  erat  7'.  23".  Hinc  fit  Locus  Saturni  Scorp^ 
°*  h8  \  34  •  Cllm  Lat.  Bor.  2.  44'.  8".  Poftto  feilicet,  juxta  Catal.  Britan . 

*  occupare  in  o.  34.  10",  cum  Lat.  2.  7?'.  40".  Eadem  node 

27h'  00-  ILeJimonaJlerii  obfervarunt  DD.  Defaguliers  &  G/^ry  Saturnum 
pracedere  Stellam  19'.  00 '•  cum  decRnatione  majore  in  Auftrum  4. 47". 
jP'Jl  8*  II.h<  30  -  Londini  vifus  eft  Saturnus  nuper  Acronychus  parum 
admodum  occidentalior  Telefcopica  clara,  eademque  7  minutis  borealior. 
Linde  Fix^e  locus  Libra,  28.  18'.  30".  Lat.  Bor.  2.  41'.  Circulus  autem 
magnus  per  hanc  Stellam  Sc  Sat urnum  dudus  dirigi  videbatur  ad  St el- 
lam^1*  magnitudinis  in  Cat  ah  Brit,  omiflam,  fed  qme  Hevelio  eft  in 
ciijpide  Ala  Borea  Virginis ,  cuique  locum  aflignat  Libr.  26.  io'  cum 
Lat.  14.  43'  Bor.  /•  ’ 

Eadem  node  1  3L  20',  apud  TVanfied^  perpendiculum  a  dida  Stella 
I  e  lei  copica  in  lineam  Anfarum  Saturni  demiflum  praecedebat  centrum 
planet^  quafi  fefquialtera  diametro  annuli ;  aberat  autem  Stella  ad  Au- 
Itrum  ab  Anfarum  axe  4'.  30”.  Simul  Anfa?  orientals  extremitas  depre- 
henia  eft  in  linea  reda  inter  hanc  Stellam  8c  aliam  eidem  qpafi  longitu¬ 
dine  conjundam,  qux  tunc  a  Saturno  diftabat  24b  48".  verfus  Boream. 
Locus  autem  prioris  Stella  tunc  fuit  Libr.  28.  18'.  30".  cum  Lat.  Bor.  2* 
41 proximo  Se£t^ 


Chap.  Ilf. 


d fir  on  amt  cal  Obf creations'. 


Sept.  7.  circa  meridiem  incidit  conjundio  Jovis  8c  Veneris  ardifllma, 
cujus  quidem  fpedaculum  Aftronomis  noftris  inviclerunt  Nubes.  Die 


auftralior  erat  Jove  differentia  declinationum  14'  23".  Et  iyh.  £9'. 
capta  eft  diftantia  Planetarum  44 .  4".  Hinc  calcnlo  accuratiffimi  Ob- 
fervatoris  conjundi  funt  Septs 7.  oK  9'.  T.  zq.  Ven&ru  centro  turn  Jovis 
auftraliore  non  nifi  1'.  42". 

Denique  Sept  18.  mane,  apud  TVanJted,  Jupiter  vifus  eft  prope  Cor 
Leonis ,  quocum  die  prxeedente  conjundus  fuerat.  Sept.  17.  1 6K  51'. 

9  T.  a:q.  Jovis  centrum  aberat  a  Corde  Leonis  24'.  22"  *,  Sc  ij\  6'.  20".  erat 
diff.  Declin  12'.  43".  Dein  poft  Horam,  nempe  I7h.  54*,  fada  eft  di- 
ftantia  24.  44"  •,  .ac  18V7';  differentia  Declinationum  inventa  eft  i2r. 

35".  Hinc  iiipputante  Dom.  Pound ,  fit  Sept .  ija  1  8h.  oo\  T.  a:q.  Jovis 
locus  A  26.  1  f.  76  cum  Lat.  Bor.  45'.  39". 

1718.  Otfob*  io°.  mane,  applicabatur  Jupiter  ad  Fixas  Telefcopicas,  „  „  T 

quarum  loca,  occalione  pnmae  apparitioms  Cometas  anm  1680.  (de  qua 
vide  Phil.  Tranfi  *  N°.  342)  fedulo  inquifivit  Rev. T). Pound,  ac  nuper  veri-  *  v  fupr.p. 
ficata  nobifeum  communicavit,  una  cum  accurata  obfervatione  tranfitus  34o. 

Jovis  juxta  eas  hac  vice,  ac  deinde  altera  Fehr .  n°.  ftatim  ab  oppofitione 
Solis  &  Jovis.  Ineunte  autem  Januario  1719*  loca  ftellarumfic  fe  ha- 
buere. 

Lat.  Bor. 

iv  28'.  54" 

o.3-5i  5^ 

Ubi  notandum  ftellas  d  Sc  e  eandem  prascife  hoc  feculo  fortiri  declina- 
tionem,  x  vero  exiguam  effe  ftellulam  in  priore  deferiptione  ob  parvita- 
tem  omiffam. 

Jam  Otfob.  90.  7^70'.  T.  ceq.  Jovis  limbus  orientalis  attiglt  lineam 
ftellas  e  8c  c  jungentem,  fimul  centrum  ejus  diftabat  ab  e  26  20”.  8c  a 
c  16 27".  ftatimque  aberat  a  d  19'.  35".  Parvula  x  Jovi  proxima  latuit, 
luce  ejus  obumbrata. 

Decemb .  n°.  i8h.  30.  T.  #q.  Satitrni  centrum  diftabat  a  ^  Libra 
Bayero ,  28'.  32",  Sc  fixa  Borealius  erat  4'.  31".  Hinc  conclufit  D.  Pound 
Obfervator  Saturni  locum  *u  io°  41',  10",  cum  Lat.  Boreal.  2°.  16  .  43, 

1719  Feb  ii°.  6K  56  7  T.  acq .  Jovis  retrogradi  centrum  diftabat  a 

ftella  d  fiipt  rius  deferipta  - -  — -  10  .  42 

6.  78-4  Idem  centrum  diftabat  ab  e  ""  6  7 

9.  374-  Iterum  diftantia  capta  a  ^  — ~-ic.  9 

9.  43^  lterum  ab  e  -  d  n 

9.  497  Jovis  centrum  diftabat  ab  a  *—  - -27.  2r 

9.  587  Idem  centrum  a  parvula  x  j - 7-7  — ~  24  38 

Circa  Horam  feptimam  Jovis  limbus  orientalis  attigit  lineam  per  x  8c  e 

Z  z  2  Pr°- 


Long. 

Lat.  Bor. 

Long. 

a  W  o°.  25V  41" 

d  fh  29°.  59'.  43” 

1.  7.  70 

0.  6.  13 

1.  10.  18 

x  0.  5.  43 

C  1T£  O.  3.  I3 

0  32.  50 

Jftronomical  ObferVations.  Chap.  III. 

produftam;  Jupiter  itaque  tunc  habuit  «i  o°  6  cum  Latitudine  Boreal. 
i°  1 6'  30"  Deinde, 

Feb.  1 3°  8h  o'  T.  aq.  Declinatio  centri  Jovis,  Micrometro  menfurata, 
Borealior  eratea  ftell*  utriufque  d  8c  e  11'  37",  &  8h  20'  eadem  differen¬ 
tia  in venta  eft  n'  36".  Hora  vero  8h  48'  centrum  Jovis  difiabatabe 
17'  40'. 

22°  ich45'  T.  xq.  Saturni  centrum  fequebatur;/  Libra  4'f  Temp, 
live  ir  8"  Afc.  Redse.  Micrometro  autem  Borealior  inventus  eft*  fixa  35' 
fi r)"  Stella  autem  in  Catalogo  Britannico  tunc  habuit  tn  io°  16'  8"  Lat. 
Bor.  20  3'  54” 

Mail  16°  8h  oo'  T.  xq.  %  fequebatur  Cor  Leortis  i<>  34'f  Afcenfionis 
redas^  Borealior  autem  erat  ftella  ilia  o'.  4i"f  Temporis  'hoc  eft  10' 
7"  Arcus  coeleftis.  9  9 

Eadem  node,  15^  18'  T.  app.  Obfervavit  D .Stephanas  Grey  Martem, 
ratione  Afcenfionis  redas,  fequi  ftellam  in  Cauda  Capricorni  orientalem 
16'  1  5"  ^  bmul  non  nifi  o'  1 1"  auftralior  erat  quam  Fixa. 

Junii  70  ioh  15'.  T.  app.  Jupiter  diredus  iterum  reverfus  eft  ad  ftellas 
Telefcopicas  prasdidas,  &  turn  fequebatur  ftellam  do  35"  Afcenfionis 
red*,  &  ioh  30'  diftabat  fixa  a  limbo  Jovis  proximo  4  18". 

Poftridie  Junii  8°.  ioh  20',  Jupiter  fequebatur  ftellam  alteram  ei' 
3  o"  Afcenfionis  redas,  ac  ftatim  diftantia  limbi  Jovis  proximi  a  ftella 
capta  eft  Micrometro  7'  ;  q". 

Julii  5:  8*126'.  T.  app.  Conjungebantur  arde  Jupiter  &  Vemis7  qua; 
turn  Borealior  pracedebat  Jovem  fecundum  Afcenfionem  redam  1'.  20"; 
Centrorum  autem  diftantia  ex  decies  repetitis  media,  capta  eft  13'  36 
Hxc  tria  Londini  obfervata  communicavit  harum  Scientiarum  eximius 
Cultor  D.  Martinus  Folkes ,  R.  S.  Soc. 

m.Aug- 3*  I2h  .0'  T.a:q.  Mars pene  Acronychus  fequebatur  ftellam  r  Aqua - 
rii  Bayero  10  58"  Temporis,  five  2044  57"  Afcenfionis  Reds.  Erat 
sut em  fixa  Mars  Borealior  o'  3  6"  tantum  $  unde  conceflo  loco  ftellas  Bri - 
tannico  fit  locus  Martis  obfervatusX  70  10'  10"  cum  latitudine  Auftrali 
60  38' i  o'7. 


Aug.  io°  nh  50  T.  asq.  Afors  fequebatur  fixam  minorem  qua;  prascedit 
t  Aquarii  i°  39'  30"  ratione  Afcenfionis  redas*  Auftralior  vero  quam  fixa 
1  o'  42". 

Aug .  1 6°  7^  1 8’  T.  aeq.  Spica  Virginis  praecedebat  Veneris  centrum  5"- 
fecundis  temporis,  live  1'  20"  Afcenfionis  redas,  auftralior  Planeta  18'f 
temp,  five  4',  35*. 


Aug.  170  Mars  pridie  Acronychus.  ac  Terris  proximus  obfervatus  eft  ad 
duas  ftellulas  contiguas,  Parallaxis  ejus  inveftigandi  gratia,  juxta  me- 
thodum  a  D.  Cajfmo ,  in  libro  de  Cometa  anni  1680.  exhibitam.  Harum 
itellularum  borea  turn  temporis  locum  habuit  H  30  5/.  50'' cum  Latitu- 
d me  auftrali  6°  6  ~  :  altera  vero  Auftralior  habuit  H  30  5'  30",  cum  Lat. 
Auit.  5°  IQ^  proxime.  Hora  vero  ioh  40'  T.  a?q.  Auftralem  fequebatur 
Mars  41  mm.  40'  Afcenfionis  redas,  .eaque  adhuc  Auftralior  erat  7'  50".. 


Part  I:  Agronomical  ObferVations.  ^6f 

Sept .  1 8  9h  2  o'  T.  sq.  Mars  vifus  eft  praecedere  ftellam  in  Catalogo  Bri - 
tannico  Aquarii  73  ia®.  3' 4?"  temporis,  five  5:6'  24"  Afcen.  Reds-,  fimul- 
que  Stella  Borealior  erat  limbo  Martis  boreo,  non  nifi  una  Planets  dia- 
metro.  Locus  ftellae  29'  77"-^  Lat.  Auft.  40.  431. 

Ottob.  30.  Vefperi  7^  45"  X.  app.  Mars  proximus  ftellis  duabus  conti- 
guis  ad  h  z*  Bayero ,  qua?  funt  73  ia  &  74  ta  CafaL  Brit.  Prsterierat 
redam  per  eafdem  dudam,  eratque  angulus  ad  Martis  centrum  ad  fenfum 
redus  /  Borea  vero  ftellarum  eandem  habuit  declinationem  cum  limbo 
Planets  auftrino.  5^*53'  diftantia  ftellae  a  centro  Martis  2  30”  5h  76'cen- 
trum  Martis  diftabat  a  tertia  8c  Auftraliore  ad  b,  five  7$ca  aquarii,.  17b  04". 

6h  1 8' diftantia  centri  a  Borea  five73ta  erat  3'  5".  Hinc  concludere  licet 
Martem ,  hora  3h  30'  proxime,  ftellae Bores  conjundum  fuifle,  eamque  uno 
tantum  minuto  adBoream  reliquifte.  Fixae  autem  locus  e  Catalogo  Britan - 
itica. tunc  erat  X  iq°  29*  cc'cum  Lat.Auft.10  40^.  74  ta  vero  habuit  X  io°. 

2$'  70"  cum  Lat.  Auft.  \  °  44'^. 

Novemb.  16°  I9h  18'  T.  sq.  praecedebat  Lancem  Libra  Auftrinam 
3'  13"  Temp,  five  48'  23"  Afcen.  Red.  fimulquefixaborealius  erat  centrum 
Veneris  7 '  47'\Fd/ws  quafi  Stationaria  apud  Nodum  ejus  afcendentem. 

Dec.  3.  I9h  T.  sq.  Saturnus  pracedebat  tertiam  ad  £  Librae*  hve  Librae 
29.  Cat.  Brit,  o'  46"  Temp,  live  iT  ,32"  Afc.  Red.  Erat  autem  fixa  Au- 
ftralior  i  7'  29"  differentia  per  Micrometrura  capta.  Unde  Safurni  .  locus 

200  25' d  cum  Lat.  Bor.  2°5fd. 

7.  Anno  1717.  Jan.  12.  Wejlmonajlerii  obfervavit  Dom.  Stephanus 
Gray  Lunae  appulfum  ad  quatuor  Stellas  contiguas  fub  cornu  Auftrino  Eclipfes.n.  357, 
Tauri ,  apud  quas  obfervata  eft  Luna  Anno  1683.  Mart.  23.fi:.  v.  ab  Heve -  i>.  #5*. 

Zzo  &  Flamjledio.  Itaque  9^  47'  T.  app.  Luna  gibba  vifa  eft  quafi  con* 
junda  cum  Stella  e  quatuor  precedent  e,  quae  eft  Tauri  107.  Catal.  Briti 
quaeque  tunc  Auftralior  erat  Lunae  limbo  Auft.  fefquialtero  minuto.  iih 
29'  altera,  quae  minor  eft,  8c  ideo  in  Catalogo  omifla,  occultabatui  paulor 
infra  medium  obfcuri  limbi.  Ad  12k  24'  I  ertia  &  clarior  (no.  Tauri) 
in  ipfa  fere  conjundione  fex  minutis  diftabat  a  limbo  borea  Denique  12b  • 

54'  fequens  e  quatuor  (hi  Tauri)  limbo  Boreo  fuperior  erat  3'  30"*  , 

Locus  autem  praecedentis,  five  107  Tauri,  ex  dido  Catalogo  tunc  erat 
Gemini  18.  12. Lat.  Auft.  7X  18' ^  Tauri  autem  no.  habuit  Gem.  19.  2 67  • 
cum  Lat.  Auft.  40  44* :  Sequens  vero  live  in  Tauri,,  erat. in  Gem .  19  4$L 
Lat.  Auft.  4.  487.  Secuuda  parvula,  ut  ex  aliis  obfervationibus  conftat,  t 
Locum  tunc  habuit  Gem.  19  17*  Lat.  5.  5'  fere* 

Eodem  anno  Mart  16.  mane,  erat  Ecliplis  Lunae  partialis,  apud  nos  ; 
ob  coelum  nubilum  inconfpicua.  At  apud  Cambriig  Nov-Angloru?n,  Dom.  , 

Robie  Aftronomiae  peritiffimus  vidit  Eclipfe.os  initium  circa  horamnonarm 
Finem  vero,  juxta  Paludem  M&otida ,  ad  nh  42'  30"  fat  accurate.  Eft 
autem  Cambridg  fub  altitudine  Poli  42h  27',  Londino  71  grad,  five  4h  44'  ' 
occidentalior,  ut  ex  pluribus  antea  obfervatis  conftat.  Apud.  Limam  > 

PeruvUy  obfervante  D.  Retro  Peralta ,,  Mathematico  Regio,  Initium  n.$6$.^  u3 

hujus 
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hujus  Eclipfis  fuit  8k  41  8".  Finis  autem  i  ih  }  y  ^ 5 Et  ad  infulam 
quam  Virgine  Gorda  vocant,  obfervante  D.  Candler  Navarcha  Regio 
defiit  Eclipfis  1  2h  1  3'.  P,  M.  fine  per  caelum  fudum  diftindle  vifo.  Deni- 
que,  Parifiis  obfervabant  etiam  D.  Cajjini ,  Sc  D.  Be  la  Hire.  Hie  Initium 
aeftimavit  13H  54'.  Finem  vero  certius  16^  38  10".  At  ille  initium  13I1 
75*.  Finem  i6h  38'  25'.  Maxima  obfcuratio  huic  77  Dig.  illi  7-f  Dip*. 

Hinc  ex  Fine,  in  fingulis  locis  ut  videtur  accuratius  fumpto,  proveni- 
unt  Longitudinum  differentia  inter  Parijios  &  Litnam  5H  1 8'  20'  Inter 
Parijios  Sc  Cambridg  4b  55'  50"  Inter  Parifos  Sc  Infulam  Virgine  Gorda 
4h  27'  20''.  E  quibus  fi  9'  40"  fubduxeris,  provenient  Longitudines  ad 
occafum  Londini,  nempe  Lima-j-j°  o' .Cambridg  Nov- Anglorum  7 \o-l  ac 
denique  infula?  Virgine  Gorda  63°  55' unde  Infularum  adjacent  ium  fitus 
Geographici  certo  corrigi  poterint. 

Sept.  9.  vefperi,  in  a?  dibus  Societatis  Regia?  Londini ,  obfervarunt  non- 
mulli  e  Sociis  finem  Eclipfeos  I  unaris  7^  26'.  I  una  autem  orta  eft  faxta 
medium  Eclipfeos,  nec  nift  paulo  ante  finem  e  nubibus  horizontem  ob- 
.  fidentibus  fefe  extricaverat.  Parijiisve ro  D.  CaJJino  Finis  7  h34'5P##,  D. 
Maraldo -jh  55'  30",  Sc  Dn°  Be  la  Hire  7h  34  15'.  Simul  D.  TVnrt- 
zelbanr  Noriberga  eundem  Finem  vidit  8h  to'  4$'  Hinc  confirmantur 
Meridianorum  difterentia?  Londihum  inter  ScPariJios ,  prafertim  c-x  obfer- 
vatione  D.  Maraldi ,  nempe  9'  30"-,  uti  Sc  inter  Londinum  Sc  Noribergam 
44'  45",  quantam  fiepius  olim  experti  fumus 

•  Sept.  14.  Vefperi,  hac  prima  vicepoft  longum  intervallum  rediit  Luna 
ad  occultandum  Palilicium .  Favit  autem  admodum  coelum  Londini  pra¬ 
ter  folitum  purum,  itaut  Luna  Sc  Stella?  exorientesin  ipfo  quafi  Horizon¬ 
te  fimul  confpicerentur.  Incidit  Immerfio  Stella?  9I1  6'  20",  Luna  non* 
dum  30  alta,  in  ipfo  quafi  medio  Limbi  orientalis,  e  regione  fcilicet 
Bores  partis  macula?  illius  exiguae  quam  Hevelins  Stagnum  Mceridis  vocat, 
quamque  Ricciolus  fui  ipfius  nomine  infignivit.  Emerfit  autem  paulo  in¬ 
fra  medium  limbi  obfcuri  ad  9^  58'  20",  in  i£tu  oculi  tota  fua  claritate 
effulgens  *,  unde  etiam  in  tarn  illuftri  Stella  quafi  nullitas  diametri  de- 

.  monftratur.  Parijiis ,  obfervantibus  figillatim  DD.  Maraldo  Sc  Belijle  Ju- 
niore,  Evanuit  ftella  e  regione  Maculae  Grimaldi  five  Paludis  Mare ot Mis 
Hora  9*1  11'  37".  Emerfit  autem  e  limbo  lunoe  obfcuro  10H  3  '  SS". 

•  Septembns  23.  vefperi,  incidit  Eclipfis  Solis  vix  ullibi  in  Eitropa  c on- 
fpicua.  Ex  America  autem  noftra  duplicem  obtinuimus  ejus  obfervatio- 
nem*,  alteram  ex  literis  illuftris  Viri  D.  Keith  Provincis  Penfylvania  Prr- 
fe&i  digniffimi,  qui  Philadelphia ,  fub  altitudine  Poli  40°  oo7  fere,  vidit 
Eclipfin  jam  cceptam  (fed  qus  ante  minutum  temporis  nondum  ince- 
perat)  ad  1  iH  55*.  Circa  medium  Digiti  erant  quafi  decern.  Finis  autem 
vifus  eft  accurate  ad  2 h  46'  33". 

Altera  autem  hujus  obfervatio  habita  eft  ad  Cambridg  Nova  Anglia 
Academiam,  a  Dom.  Robie ,  de  quo  fupra  :  Initium  Eclipfeos  ibi  obfer- 
vatum  eft  0*123'.  00"  poft  meridiem.  Ad  ih  47'  defecere  IX  Digi  .  Ad 
3h  iof/ defiit  Eclipfis,  Sole  integro  per  Tubum  24  pedum  confpe&o. 
Ha?c  ex  literis  accurati  Obfervatoris  communicavit  D,  Guil.  Derham. 

Bee , 
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Bee .  s'.  Luna  paulo  fupra  Palilicium  invedta  eft  Tranfitum  autem’ 
fatis  arftum  obfervavit  D.  Jac.  Bradley ,  A.  M.  eruditus  Juvenis,  ingenio 
fmnl  Sc  induftria  pollens.  Hie,  cum  Luna  jam  propemodum  plena  eftet 
Stellarn  contulit  cum  infigni  ilia  Macula  quam  Ricciolus  Tychonemy  He- 
veil  us  Sin  am  appellat,  &  exj  pluribus  acqualibus  diftantiis  Micrometro’ ante 
8c  poll:  captis,  Stellarn  diefa:  macula  centro  proximam  apparuifte  concluftt 
ad  nH  i  5'  8"  T.  ^q.  apud  JTanfted.  Ad  nh  1 5'  42"  diftabat  Palilicium  a 
limbo  Luna:  proximo  Sc  Auftrino  $'  $$".  Macula  autem  Tycho  ab  eodem' 
limbo  aberat  4  16".  Ad  11H  18'  42''  Stella  erat  in  linea  refta  cum  ma- 
culis  Tychonis  Sc  Copemici ,  five  <Si#£  Sc  ALtna^  8c  nh  25'  27"  T.  a?q.  erat: 
in  re£la  cum  Tychoiie  Sc  Ktqlero.  Inter  haec  obfervata  eft  Luna:  diame¬ 
ter  32'  45". 

Anno  171B.  jfan,  29*  vefperi,  DD.  Tefaguliers  8c  Gray,  fflejlmonajleriil 
alteram  Palilicii  Occultationem  praftolabant  *  fed  nubium  interventu 
impediti,  viderunt  faltem  quod  5^  52'nondum  immerferat  Stella  *  at¬ 
tenuate  autem  poftea  nubibus  conclufa  eft  Lmerfto  ad  7h  20',  e  regione.: 
Promontorii  Sarmati&  AJiatica  Hevelii. 

Feh.  19.  mane,  lidem  obfervatores  ibidem  varie  cum  nubibus  collu&ati 
Eclipfin  Solis  agre  confpexerunt  :  Hora  tamen  6.  5  9'  vift  funt  deficere 
duoDigiti,  Sc  poft  unum  temporis  minutum  chorda  inter  Cufpides  vifa  - 
eft  xqualis  femidiametro  Solis. 

Apud  TFanJled  autem  D.  Pound  notavit  ad  6h  $4'  7*'  T.  app.  chordam: 
inter  Gufpides  18' 30".  Ad  7^  17' 00"  erat  jo'  i  8". Ad  7^  19'  30° eadem  in- - 
venta  eft  8'  05"  Deflit  autem  Eclipfis  ad  7  k  2  3'  20”. 

Feb .  25.  vefperi  6h  44'  T.  app,  JFeJlmonaJlerii ,  Stella  prima  Hyadim  in  . 
Naribus  Tauri  ( y  Bayer 0)  vifa  eft  in  re£ta  per  cufpides  Luna?,  adeoque 
propemodum  conjundta  ^  diftabat  autem  a  limbo  Lun#  Auftr.  5'  51".  Dia¬ 
meter  Luna:  3 1'  4s"  menfurata  Micrometro. 

Feb.  28.  8h  36'  T.  app.  etiam  TFeJhnonaJlerii ,  vifa  eft  immerfto  Stellas 
in  poplite  Pollucis  (y  Geminorum  Bayero)  fub  limbi  Luna:  obfeuri  ea 
parte,  quae  paulo  Borealior  erat,  ea  macula  quam.  Hevelius  Cretam  vocat. 
Emerfto  ipfa  ob  cesium  minus  purum  non  confpe&a  eft:  fed  ad  5 f 
egreffa  erat  Stella  e  limbo  lucido,  a  quo  diftabat  3'  circiter,  e  regione  Boreas : 
partis  Infuta  Majoris  Cafpii. 

Aug.  8.  Luna  orta  eft  paulo  infra  Palilicium,  cum  quo  tamen  ob  nubes  ; 
conferri  non  potuit.  Apud  Wan  fled  autem  j  3*12' 00".  T.  app.  vila  eft 
praecedens  contiguarum,  ad  <r  Tauri  Bayero,  in  linea  re£ta  per  cufpides 
Luna',  diftans  ab  Auftrino  4  36"  Ad  13k  7'  25"  Stella  p  ejufdem  Catalog! 
emerfit  paulo  intra  medium  obfeuri  limbi.  Ad  1 3k  9'  4  emerftt  fequens  5 
contiguarum  diclarum,  tantum  diftans  a  Cornu  Auftrino  quantum  con-  - 
tigua  ill  ae  inter  fe,  h.  e.  7  Min. .  ^  n  Mr 

Sept .  Mane,  Sole  jam  fere  30  gr.  alto,  vidi  apud  Wanfied  ar£lir-  B^acjiey 
fimum  Lunx  infra  Palilicium  tranfitum,  cujus  diftantiam,  a  limbo 858, 
proximo,  ad  7^  59'  00"  T.  a?q.  Micrometro  inveni  5'  38".  Ad  8h 
17'  $"  diftabat  a  limbo  1'  2)".  Stella  autem  ad  8^  33'  1  ^  erat  in  linea 
re£ta,  per  Lunas  cufpides  turn  obtuftufculas,  nec  nifi  o'  13"  diftabat  a 

Korea • 
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Borea.  8^  41'  00"  jam  Cufpidem  illam  reliquerat  3'  42".  Et  8H45'  W'  ab 
eadem  diftabat  f  36".  Lunae  diameter  ad  8h  58'  capta  eft  31/ 

XLVI.  Papers  Omitted . 

w.29r.>.i594.  *•  Obfervatio  Eclipfis  Lunae  Dec.  12.  1703.  a  J.Hodgfon.  Londini 

The  fubftance  of  this  Tratt  is  repeated  in  Englijk ,  p.  285. 
f  692.  2.  An  Advertifement  to  Aftronomers  of  the  Advantages  that  may  ac¬ 

crue  from  the  Obfervations  of  the  Moon’s  frequent  Appulfe  to  the  HmIp* 
'  during  the  Years  1718,  1 7 1 9  and  1 7  20.  J 

XLVII.  Accounts  of  iBooks. 

w. 283^.1312.  Aftronomk  Phyfica?  &  Geometries  Elementa.  Auftore  Davide 
Gregorio,  'M.  D.  Aftr.  Prof.  Savil.  &  R.  S.  S.  Oxon.  1702. 


CHAP.  IV. 

Mechanicks ,  Acouftic ks. 

1  •  9  * 

Account  of  Dr.  rriHe  Mercurial  Barometer  requiring  a  perpendicular  pofture,  and 
Baronet**”!!*  -  t^ie  Quick-filver  vibrating  therein  with  great  Violence  upon  any  Agi*- 
i>n°ul\\ey,  tat  ion,  is  therefore  uncapable  of  being  ufed  at  Sea,  (though  it  hath  lately 
n,  26^.791.  been  contrived  to  be  made  portable)  fo  it  remained  to  findput  fome  other 
Principle,  wherein  the  Portion  of  the  Inftrument  was  not  fo  indifpenfa* 
bly  necelfary.  It  is  about  forty  Years  fince,that  the  Thermometers  of  Robt. 
de  Fluttibus ,  depending  on  the  Dilatation  and  Contra&ion  of  included 
Air  by  Heat  and  Cold,  have  been  difufed,  upon  difeovery  that  the  Airs 
.prefiure  is  unequal  *  that  inequality  mixing  it  {elf  with  the  EfFe&s  of 
the  warmth  of  the  Air  in  that  Inftrument.  And  inftead  thereof  was 
fubftituted  the  feal’d  Thermometer,  including  Spirit  of  Wine  (firft 
brought  into  England ,  out  of  Italy ,  by  Sir  Robert  Southwell )  as  a  proper 
Standard  of  the  Temper  of  the  Air  in  relation  to  Heat  and  Cold*  that 
aetherial  Spirit  being  of  all  the  known  Liquors  the  moft  fufceptible  of 
Dilatation  and  Contraction,  efpecially  with  a  moderate  degree  of  either 
Heat  or  Cold.  Now  this  being  allowed  as  a  Standard,  and  the  other 
Thermometer  that  includes  Air  being  graduated  with  the  fame  Divi/ions, 
fo  as  at  the  time  when  the  Air  was  included,  to  agree  with  the  Spirit- 
Thermometer  in  all  the  degrees  of  Heat  and  Cold,  noting  at  the  fame 
time  the  precife  height  of  the  Mercury  in  the  common  Barometers  *.  It 
will  readily  be  underftood  that  whenfoever  thefe  two  Thermometers 
fhall  agree,  the  preffure  of  the  Air  is  the  fame  it  was,  when  the  Air  was 

in- 
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included  and  the  Inftrument  graduated:  That  if  in  the  Air-Thermome- 
ter  the  Liquor  {land  higher  than  the  Divifion  marked  thereon,  corre- 
fponding  with  that  on  the  Spirit-Glafs,  it  is  an  Indication  that  there  is  a 
greater  prefiure  of  the  Air  at  that  time,  than  when  the  Inftrument  was 
graduated.  And  the  contrary  is  to  be  concluded  when  the  Air-glafs  Hands 
lower  than  the  Spirit,  viz.  that  then  the  Air  is  fo  much  lighter,  and  the 
Quick- filver  in  the  ordinary  Barometers  lower  than  at  the  laid  time  of 
Graduation. 

And  the  fpaces  anfwering  to  an  Inch  of  Mercury  will  be  more  or  left, 
according  to  the  quantity  of  Air  fo  included,  and  the  fmallnefs  of  the 
Glafs  Cane,  in  which  the  Liquor  rifes  and  falls,  and  may  be  augmented 
almoit  in  any  proportion,  under  that  of  the  fpecifick  gravity0  of  the 
Liquor  of  the  Thermometer  to  Mercury.  So  as  to  have  a  Foot  or  more 
for  an  Inch  of  Mercury,  which  is  another  great  Convenience. 

It  has  been  obferved  by  fome,  that  in  long  keeping  this  Inftrument, 
the  Air  included  either  finds  a  means  to  efcape,  ordepofits  fome  Vapours 
mixtwithit,  orelfefor  fome  other  Caufe  becomes  lefs  Elaftick,  where¬ 
by  in  procefs  of  Time  it  gives  the  height  of  the  Mercury  fomewhat 
greater  than  it  ought  *  but  this,  if  it  fhould  happen  in  fome  of  them, 
hinders  not  the  ufefulnefs  thereof,  for  that  it  may  at  any  time  very  eafily 
be  corre&ed  by  Experiment,  and  the  riling  and  falling  thereof  are  the 
things  chiefly  remarkable  in  it,  the  juft  height  being  barely  a  Curiofity* 

In  thefe  parts  of  the  W  or  Id,  long  Experience  has  told  us,  that  the  riling 
of  the  Mercury  forebodes  fair  Weather  after  foul,  and  an  Eafterly  or  Nor¬ 
therly  Wind*,  and  that  the,  falling  thereof,  on  the  contrary,  fignifies 
Southerly  or  Wefterly  Winds,  with  Rain, or  ftormyWinds,  or  both*  which 
latter  it  is  of  much  more  confequence  to  provide  againft  at  Sea  than  at 
Land  j  and  in  a  Storm,  the  Mercury  beginning  to  rife  is  a  fire  Sign  that 
it  begins  to  abate,  as  has  been  experienced  in  high  Latitudes  both  to  the 
Northwards  and  Southwards  of  the  Equator. 

The  Form  of  this  Inftrument  is  ftiown  in  the  Cut  ;  wherein,  Plate  1 

A  B  reprefents  the  Spirit-Thermometer,  graduated  from  o,  or  Fl£>  9* 
the  freezing  Point,  through  all  the  pollible  degrees  of  the  heat  or  cold  of 
the  Air,  at  leaft  in  thefe  Climates. 

CD  is  the  Air-Thermometer,  graduated  after  the  fame  manner,  with 
the  like  degrees. 

E  F  is  a  Plate  applyed  to  the  fide  of  the  Thermometer  CD,  graduated 
into  Spaces  anfwering  to  Inches  and  Parts  of  an  Inch  of  Mercury,  in  the 
common  Barometers. 

G  A  Hand  {landing  on  the  Plate  at  the  height  of  the  Mercury  there¬ 
on,  as  it  was  when  the  Inftrument  was  graduated,  as  fuppofed  here  at  297 
Inches. 

L  M  a  Wire  on  which  the  Plate  EF  flips  up  and  down,  parallel  to  the 
Cane  of  the  Thermometer  C  D. 


A  a  a 


K ,  Any 
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K ,  Any  point  at  which  the  Spirit  ftands  at  the  time  of  Obfervation  * 
fuppofe  at  thirty  eight  on  the  Spirit-Thermometer-,  Hide  the  Plate  E  F 
till  the  Hand  G  ftand  at  38  on  the  Air- Thermometer,  and  in  cafe 
the  Liquor  therein  ftand  at  38  likewife,  then  is  the  preffure  of  the  Air 
the  fame  as  at  the  time  of  Graduation  $  viz.  29,  $  but  if  it  ftand 
higher,  as  at  30  at  I,  then  is  the  preffure  of  the  Air  greater  $  and  the 
divifion  on  the  hiding  Plate  againft  the  Liquor  {hews  the  prefent  height 
of  the  Mercury  to  be  29  Inches  7  Tenths. 

1  had  one  of  thefe  Barometers  with  me  in  my  late  Southern  Voyage 
and  it  never  failed  to  prognofticate  and  give  early  notice  of  all  the  bad 
Weather  we  had,  fo  that  I  depended  thereon,  and  made  Provifion  accord¬ 
ingly-,  and  from  my  own  Experience  I  conclude  that  a  more  ufeful  Con¬ 
trivance  hath  not  for  this  long  time  been  offered  for  the  benefit  of  Navi¬ 
gation. 


Fig .  Io. 
Flats  4. 


II.  Suppofe  AB  CD  is  a  Bucket  of  Water,  in  it  the  Barofcope  xrezy 
fo™*by  Mr.  0  s  m  confifts  of  a  Body  x  rs  m,  and  a  Tube  ezyo ,  the  Body  and 

fafwe!l,».2so  Tube  are  both  concave  Cylinders  communicating  with  each  other,  and 
t-  15  97-  made  of  Tin  (Tor  want  of  Glafs  .*)  the  bottom  of  the  Tubes  y  has  a  Lead- 
weight  to  fink  it,  fo  that  the  Top  of  the  Body  may  juft  fwim  even  with 
the  Surface  of  the  Water  by  the  Addition  of  fome  Grain- weights  on  the 
Top.  The  Water  when  the  Inftrument  is  forc’d  with  its  Mouth  down¬ 
wards  gets  up  into  the  Tube  to  the  height  y  it.  There  is  added  on  the 
top  a  fmall  concave  Cylinder,  which  I  call  the  Pipe,  to  diftinguilh  it 
from  the  bottom  fmall  Cylinder,  which  I  call  the  Tube  *  This  Pipe  is  to 
fuftain  the  Inftrument  from  finking  to  the  Bottom  *,  tn  d  is  aWire^  m  s  de 
are  two  Threads  oblique  to  the  Surface  of  the  Water,  which  Threads  per¬ 
form  the  Office  of  Diagonals  ;  For  that  while  the  Inftrument  finks  more 
or  lefs  by  the  Alteration  of  the  Gravity  of  the  Air,  there  where  the 
Surface  of  the  Water  cuts  the  Thread,  is  form’d  a  fmall  Bubble,  which 
Bubble  afeends  up  the  Thread  while  the  Mercury  of  the  common  Baro¬ 
fcope  afeends. 

The  Circumference  of  the  Body  is  21  Inches,  therefore  its  Area=3  5 
the  Altitude  m  5=^:4,  therefore  the  Bodies  Solidity=i4o,  each  Bafe  x  my 
r  j,  has  a  Convexity  whofe  Altitude  is  6.7,  therefore  the  Conoid  on  each 
Bafe  is  nearly = 1  14,  therefore  d  the  whole  Body  is  ='140+  1  if+i  1  *— ) 
163,  and  b  the  entire ;  Altitude  of  the  Body  =^(4 +.$5.-^6^-) $.3.  The 
Inner  Circumference  of  the  Tube  is  5.014,  therefore  its  Area**— 2  the 
leng  h  of  the  Tube— 4.5,  therefore  the  Tube’s  Capacity=95  therefore  c, 
the  Content  of  the  Body  and  Tube— 163+9=172  Cubic  Inches  that  is 
almoft  27  Quarts. 

Suppofe  the  Air’s  Preffure  when  greateft=30.5  Inches  of  ^  =  (30. 
14—)  427  of  Vater,  and  f=  4277, therefore  +=73444.  Put  a  for  the 
Depth  o  ji,  of  the  Air  in  the  Tube  when  the  Body  is  juft  all  immers’d, 
the  Air  in  the  Inftrument  on  Immerfion  contracts  fomewhat  by  the  cold 
of  the  Water  *  this  Contraction  I  find  is  nearly  as  much  as  would  be  pro¬ 
duc’d 
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duc’d  by  an  Addition  of  i  Inch  to  the  Atmofphere’s  Altitude  427,  this 
in  cold  Weather,  but  in  warm  Weather  5tis  probably  twice  as  much:  but 
we  will  now  fuppofe  i'tm,  therefore  the  Depth  of  the  Surface  of  the 
Water  in  the  Tube  below  the  Surface  of  the  outer  Water  is  =  b  t-#,  there- 
fore  the  Preffure  on  that  inner  Surface  is  as  the  Altitude  of  the  Atmof- 
phere  above  it— f^b a— F-[- a  (putting  1.)  Then  for  that 

the  Spaces  into  which  the  Air  is  contra&ed,  are  reciprocal  to  their  re- 
fpe&ive  Preffures,  and  for  that  while  the  Inftrument  is  out  of  the  Water 

the  Preffure  f  anfwer’d  to  the  Space  c,  therefore  F-\a  :f::c  \p  =Space 

which  the  Air  takes  up  in  the  Inftrument  under  Water  •,  therefore, 

— d  ==that  part  of  the  Tube  which  is  poffefs’d  by  Air —an  (fuppofing 

the  Tube’s  Area  2 .  Therefore  f  c —  F  d — a  d—F  a  71- a  a  n.  There* 

fore  aa-\-F- j-  'n  x  a  —  n  Pnt  F  -}*~=  2  g ,  therefore  a  a  -j-  2g 


— iS — —  therefore  a  =  ^  \  fS — — g 

a  71  V  » 

Then  fuppofe  the  Atmofphere’s  Gravity  lefs  fo  much  as  to  fink  the  $ 
j.  Inch  =1.4  of  Water,  and  therefore  putting  <p=F — 1.4,  and  in  the  laft 

Equation  *  inftead  of  a ,  and  y  inftead  of  g,  you  have  *— ^  ^ 

y  y  •  y-  Thus  I  find  a—  2.72  >  an(j  therefore a— #=.2  2,which  .22  x  w gives 

.44  Cubic  Inches,  and  (fuppofing  a Cube-Inch=2 53  Grains^  .44x253=111 
Grains  weight  of  Water  that  was  gotten  up  into  the  Tube  in  the  1  ft  Cafe 
more  than  in  the  2d,  and  therefore  the  Barofcope  requires  an  Addition  of 
m  Grains  on  its  Top  to  fink  it  with  the  Level  of  the  Water  in  the  2d 
Cafe  more  than  in  the  ift,  and  this  upon  the  finking’of  the  S  in  the  com¬ 
mon  Barofcope  only  7-r  Inch;  Now  1  Grain  in  this  new  Barofcope  is 
nearly  as  difcernable  as  f-  Inch  in  the  common,  and  therefore  ihis  new 
Barofcope  is  more  exad  than  the  common  1 1 1  Times. 

Put/=427.  c— 172.  <£=163.  w==2  as  above,  only  change  F,  put  ^437.3, 
that  is,  fuppofe  the  Body  funk  in  Water  4  Inches  lower  ^  in  this  Cafe 
*=2.08,  therefore  a — *=.  64  which  multiplyed  into  <p —  1,28  Cubic- 
Inches,  which  x  253  gives  324  Grains,  and  fo  much  the  Bony  s  top  x  m 
being  funk  4  Inches  under  Water,  the  Body  becomes  heavier,,  than  while 
x  m  was  at  the  Surface  of  the  Water.  Therefore  this  1.28  divided  by  the 
aforefaid  Depth  4  gives  .32  the  Area  of  the  top  Pipe  fuch  as  would  bal- 
lance  or  buoy  up  the  Body  at  any  Depth.  Stridly  fpeakiug,  the  Pipe 
Ihould  be  gradually  bigger  upward  in  order  to  faftain  the  Inftrument  at 
any  Depth,  but  as  toSenfe  ’tis  Cylindrical,  audits  Circumference^  2.005. 
But  for  that  theleaft  Alteration  of  the  Air  wouldmake  the  Body’s  top  x  m 
in  that  Cafe  pafs  through  the  4  Inches  (which  4  Inches  I  fuppofe  all  the 
Variety  of  Depth  that  the  Inftrument  has  room  given  it  in  the  Bucket  to 
.4  A  a  a  2  afeend 
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afcend  or  defcendj  therefore  the  Pipe  is  made  afmall  matter  bigger,  (viz!) 
its  Circumference  is  2.14  *  whereby  the  Pipe,  according  as  the  Body  finks 
more,  gives  more  refiftance  to  the  defcending  Body.  The  Pipes  Area  is 
.3643  ;  Therefore  the  Capacity,  of  the  Pipe  in  4  Inches  Altitude  is  =r. 
457 •  But  as  abovefaid  to  give  juftly  no  Refiftance,  its  Capacity  fhould 
be  1.28.  Therefore  this  T.28  taken  from  1.457,  leaves  .177  the  actual 
Refiftance  in  4  Inches  depth,  viz.  (.  177  x  253=7  44  Grains. 

But  this  Refiftance  will  not  be  the  fame  in  all  Weathers,  in  order  there¬ 
fore  to  calculate  what  it  will  be  when  the  5  of  the  common  Barofcopeis 
very  low,  for  example,  but  28  Inches  high=392  of  Water  •,  / muft  be 
fuppos’d=392,  therefore  F=/4~& +-1=398.3,  and  the  reft  as  before  }  viz* 
*7  =  163,  fc~6"]\2\.  F  d=:  649229.  Thence  by  the  aforefaid  Equa¬ 
:  Therefore  * — #—.25, which  x  71  gives. $0 Cubic  Inches,  which 

>  253=126  Grains.  So  that  this  Barofcope  when  the  y  is  loweft,  is  more 
exadt  than  the  common  126  Times,  fuppofing  the  Body  immers’d  afrefh 
when  the  y  is  fo  low. 

Next  while  the  5  is  fo  very  low,  fuppofe  the  top  of  the  Body  deprefs’d 
four  Inches  under  Water*,  therefore  =  F  +  4  =  402.3,  the  reft 
are  as  before,  viz-  f  c  =  67424,  then  &  will  be  1.9.*  but  before, 
while  the  top  of  the  Body  was  at  the  Surface,  *  was  2.59.  Therefore  the 
Difference  .69  x  Tube’s  Area  2,  gives  1.38  Cubic-Inches,  which  x  253 
gives  349  Grains,  and  fo  much  the  Barofcope  is  heavier  when  the  top  xrn 
is  4  Inches  underWater,  or  which  comes  to  the  fame,  fuppofing  that 
y  at  28,  and  xm  a t  the  Surface  *,  this  Barofcope  by  the  y ’s  afcending 
Inch  will  become  heavier  349  Grains.  The  Pipe’s  Capacity  in  4  Inches 
Altitude  was  1.457,  fr°m  which  take  the  abovefaid  1.38,  the  refidue 
=.077,  which  x  253  gives  19  Grains  in  4  Inches  }  fo  that  the  Pipe  will 
fuftain  the  Barofcope,  and  alfo  44  when  the  y  is  30-^  high,  and  but  19 
Grains  when  the  $  is  28  high.  The  fewer  Grains  difference  there  are  in 
its  finking,  through  4  filches,  the  more  nice  the  Barofcope  will  be. 

There  where  the  Thread  cuts  the  Surface  of  the  Water,  is  form’d  a 
Bubble  }  therefore  this  Bubble  while  the  Inftrument  finks  in  Water  4, 
Inches,  which  is  all  the  room  that  I  give  it,  moves  on  the  2  Diago¬ 
nal  Th.eads  twenty  Inches }  it  follows  therefore  that  120  Grains  differ 
fence  would  make  the  Bubble  walk  over  120  Inches,  if  the  Threads  were 
fo  long}  but,  as  it  has  been  above  calculated,  about  120  Grains  difference 
of  Weight  of  the  Inftrument  is  produc’d  by  fo  much  of  the  Alteration  of 
the  Air,  as  would  make  the  y  of  the  common  Barofcope  -7-  Inch:  there¬ 
fore  when  the  y  afcends  4-  Inch,  the  Bubble  of  this  new  Barofcope 
afcends  120  Inches  •,  therefore  this  new  Barofcopeis  more  exadt  than  the 
common  Barofcope  by  about  1200  times. 

1.  While  the  y  of  the  common  Barofcope  is  often  known  to  be  ftatio- 
nary  24  Hours  together,  the  Bubble  of  the  new  Barofcope  is  rarely  found 
to  ftand  ft  ill  one  Minute. 

2.  Suppofe  the  Air’s  Gravity  encreafing,  and  accordingly  the  Bubble 
afcending,  during  the  Time  that  it  afcends  20  Inches,  it  will  have  many 

ftioit: 
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fhort  defcents,  of  the  quantity  of  finch,  1,  2,  3,  or  more  Inches,  each 
of  which  being  over  it  will  afcend  again.  Thefe  retroceffions  are  fre¬ 
quent,.  and  of  all  Varieties  in  quantity  and  duration,  fo  that  there  is  no 
judging  of  the  general  courfe  of  the  Bubble  by  bare  Infpe&ion  though 
you  fee  it  moving,  but  by  waiting  a  little  time. 

3.  A  fmall  Blaft  of  Wind  will  make  the  Bubble  defcend}  a  Blaft  that 
can’t  be  heard  in  a  Chamber  of  the  Town,  will  fenfibly  force  the  Bubble  - 
downward.  The  Blafts  of  Wind  fenfible  abroad  caufe  many  of  the  above* 
faid  Retroceffions,  or  Accelerations  in  the  general  Courfe}  as  I  found  by 
carrying  my  Barofcope  to  a  place  where  the  Wind  was  perceptible. 

4.  Clouds  make  the  Bubble  defcend.  A  fmall  Cloud  approaching  to 
the  Zenith  works  more  than  a  great  Cloud  near  the  Horizon.  In  cloudy 
Weather  the  Bubble  defcending,  a  break  of  the  Clouds  for  clear  place) 
approaching  to  the  Zenith,  has  made  the  Bubble  to  afcend}  and  after 
that  break  had  pafs’d  beyond  the  Zenith  a  confiderable  Space,  the  Bub¬ 
ble  again  defcended. 

5.  All  Clouds  (except  one)  hitherto  by  me  obferv’d,  have  made  the 
Bubble  to  defcend.  But  the  other  Day  the  Wind  being  North ,  and  the 
courfe  of  the  Bubble  defcending,  I  faw  to  the  Windward  a  large  thick 
Cloud  near  the  Horizon,  and  the  Bubble  ftill  defcended^  but  as  this 
Cloud  drew  near  the  Zenith  it  turn’d  the  way  of  the  Bubble  making  it 
to  afcend,  and  the  Bubble  continued  afcending  till  the  Cloud  was  all 
pafs’d,  after  which  it  returned  its  former  defcent.  It  was  a  Cloud  that 
yielded  a  cold  Shower  of  fmall. Hail. 

III.  The  fhape  of  theT ympanitm  was  Cylindric,  as  may  be  feen  Fig.  1 1.  An  improve— 
where  D  A  F  C  is  the  Circumference ;  C  P,  D  P,  A  P,  are  the  Radii  went  of  the 
which  bear  the  Wings  Cw,D  n^Ao  :  Be  is  the  aperture  through  which  the  He  fian 
Wind  muft  be  driven  in  the  Direction  of  the  Tangent  CB ;  And  it  may  p^n’  w/^o 
be  obferv’d,  that  when  the  Engine  is  working,  every  Wing  from  the  end  j.  ,990*. 
of  the  aperture  e,  till  it  comes  to  the  beginning  of  the  fame  aperture  C,  Plate  4* 
drive  always  the  fame  Air,  with  the  fame  Swift nefs,  and_at  the  fame  di- 
ftance  from  the  Center  ;  So  that  in  perufing  all  that  Circumference,  the- 
Air  doth  find  refiftance  by  Friction,  and  gets  nothing  at  all.  I  do  there¬ 
fore  now  make  the  Circumference  of  the  Tympanum  in  a  fpiral  fhape, , 
which  is  to  be  feen  Fig.  12.  where  the  fpiral  Circumference  is  A  F  G  3,  t 
the  Radii  are  A  P,  CP,*  D  P,  &c.  The  Wings  are  A  M,  CN ,  DO, 

The  aperture  is  A  B .  And  it  is  to  be  obferved,  that  every  Wing ,  in  1 
going  round  drives  new  Air,  becaufe  the  Air  which  is  firft  in  Motion  3 
finds  place  to  recede  from  the  Center  towards  the  fpiral  Circumference} 
and  fo  it  gives  room  to  new  Air  to  come  to  the  Wing;  and  when  the  * 

Wings  come  near  to  the  aperture,  they  drive  their  new  Air  into  the 
aperture  without  any  Friction}  and  the  Air  which  hath  been  firft  driven > 
and  removed  from  the  ing,  can;  ot  iofe  its  Swiftnefs,  becaufe  the.  Wings  : 
which  continuady  follow,  do  continually  drive  new  Air,  which  keeps, 
that  which  is  before  always  in  the  fame  Swiftnefs.  This  new  fhape  of 
the  Hejjian.  Bellows  affords  alfo  another  advantage  }  becaufe  the  Air  in 

going 
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going  rouYid  follows  the  fpiral  Line,  which  is  nearer  to  the  ftraight  Line 
than  a  circular  ircumference*,  and  when  the  Air  comes  to  the  Aperture 
it  gets  into  it  without  any  lofs  of  fubftance^  but  in  the  Cylindrical  Mai 
chine,  Fig.  12.  the  air  doth  always  go  round  in  a  circular  Circumference- 
and  when  it  comes  to  the  aperture,  the  Wind  is  driven  diredf^  in  the  di¬ 
rection  of  the  Tangent  but  juft  in  the  beginning  at  C-,  and  afterwards 
the  Impulflon is  oblique  :  and  this  obliquity  isalways  inert  ling  until  the 
Wing  comes  to  the  Puntliim  A  :  Now  it  is  known  how  much  Diminution 
*  fuch  an  obliquity  can  make  to  the  ftrength.  I  believe  therefore  that  this 
fpiral  Figure/  is  a  good  Improvement  to  this  Engine  And  indeed  I  have 
made  fuch  Bellows  where  the  Radius  A  P  is  but  107  Inches,  the  Wingy^ 
vi  2  Inches  broad  and  9  Inches  high  ^  becaufe  the  Ty  pamnn  is  alftTfo 
high,  or  a  little  more^  the  aperture  A  B  is  alfo  9  Inches,  01  a  little  more 
fo  that  it  makes  a  fquarehole.  "When  I  work  this  Engine  with  nry  Foot1 
it  makes  fuch  a  Wind,  that  it  may  raifeup  2  Pounds  weight  and  with! 
out  doubt  a  ftronger  Man  could  do  much  more;  But  this  is  more  than 
fufficient  for  our  purpofe,  fince  we  miift  but  drive  air  enough  for  the  Re- 
fpiration  of  fuch  Men  that  can  work  in  the  Mine  and  we  may  ea  ly 
with  Boards  make  wooden  Pipes,  to  carry  the  Wind  to  the  very  bottom ; 
So  that  the  Air  within  will  be  continually  renewed  as  well  as  without. 


c/  the  Motion  JV.  Diflenfus  inter  authores  celeberrimos  de  Soni  Velocitate  facili  111- 
Sound,  by  tuitu  in  fequente  Tabella  confpici  poteftiin  qua  (Pedibus  Anglicanis) 
Mr.  Detham,  Spatium  exhibetur  quod  Sonorum  Progreffui  in  uno  Minuio  Secundo  Tern- 
fu  2>  poris  aferibunt. 
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|  Baliftic.  Prop.  39. 

1 

Exp.  per  Acad,  del  Cimen.  p;  141. 

Du  Hamel  Hift.  Acad.  Reg, 


Inter  ultimum  8c  penultimum  diftenfus  non  eft  magnus,  8c  Gallonim 
non  multo  major  *  c^terorum  vero  magnus  eft.  Et  Ratio  manifefte  hre 
eft  ^  vel  fcilicet  ab  Inftrumenti  defectu^  vel  a  Diftantia  •,  vel  a  Ventis. 

1  Lift r ume nt um,  quo  nonnulli  virorum  horum  inclytorum  dimenfi  funt, 
non  fuit  Automaton  fed  Bolls  funipendulay  qure  Minuta  Secunda  vibrat. 
Sed  omnibus,  in  hifee  rebus  exercitis,  manifeftum  eft,  Bolidem  multo  mb 
nus  commodam  efte,  nec  tarn  accuratam  ac  Automaton-,  quoniam  necef- 
farium  eft,  Oculum  prirao  occupatum  efle  in  obfervando  Corufcationem, 
demde  ad  Bolidem,  five  Pendulum  refpicere  ;  quod  temp  us  conterit.  Sc 
confufionem  creat.  Hoc  autem,  una  cum  Senfuum,  Sc  Captus  five  atten- 

tionis 
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tionis  nofee  tarditatc,-  magnum  errorem  efficere  poteft  ^  uti  bene  notum 
eft  iis  qui  Experiments  de  his  fecerunt.  PraTeiftim  fr  ' 

2.  Intervallum  inter  rem  fonantem,  Sc  Obfervatorem  parvum  fuerit.  At 
vero  manifeftnm  eft,  quod  plerique  iftorum  laudatorum  Yirorum  Experi- 
menta  fua  fecerunt  ad  intervallum  tantum  paucorum  Pedrnn,  Sc  per  S’oni 
reditum,  five  Echo  dimenfi  funt.  Horumenim  nonnulli  vix  ultra  6  vel 
700  pedes  menfuratiqneni  extendebaitt,  aliique  non  ultra  Milliare  unum. 
bed  Temper  obfervavi  ambiguitatem  oriri  in  tarn  parva  diftantia*  qiiamvis 
optimum  adhiberetur  Inftruinentum.  Errorque  leviffimus  in  t antilife  di- 
ftantiis,  magnus  eft  habendus.  Nam  Pendulum  forfan  dimidium  fui  dia- 
dromi,  five  arcus,  prseteriit  ab  ultima  pulfatione,  cum  Sonus  primofuerit 
emiffus;  Sed  nos  iftum  Pulfum  numeramus,  ac  fi  Yibratio  fuiftet  tota 
&  completa  •,  vel  forfan  Yibrationem  anticipamus:  Et  poftquam  Sonus  , 
nos  pertigit,  forfan  plus  vel  minus  quam  par  eft  numeramus. 

Yel  fi  Uiftantia  fat  fuerit  longa,  tamen  error  exinde  poteft  oriri,  fi 

3.  Ventornm  ratio  non  fit  habita,  De  quo  in  fequentibus. 

#  Ha?c  funt  certa,  inevitabilia,  Sc  perpetua  incommoda,  qua;  Menfura¬ 
tionem  progreffus  Sonorum  comitantur  :  qua*  in  parvis  intervallis  (ut 
dixij  praefertim  fi  Inft  umenta  mala  fint,  magnos  errores  producere  pof- 
funt;  Sc  fine  dubio  maxima  fuere  caufa  tariti  inter  tantos  authores  difTenfus. 

Sed  obfervari  poteft, quod  Spatia  a  tribus  ultimis  in  Tabella  Obfervatori- 
bus  aifignata,  quam  proxime  conveniunt.  Quod  proculdubio  hinc  provenit, 
quia  nempe  bonis  Automatis  inftru&l.  fuerunt.  In  quorum  ufu,  Anris 
fola  occupatur  in  Yibrationibus  Penduli  excipiendis,  dum  Oculus  attendit 
Corufcati  nem,  five  aliquam  aliam  S6ni  emiflioii'em.  Hce  quoque  Obfer-  . 
vationes  intervallis  longinquis  fafta?  fuere,  in  quibus  error  pufillus  non 
magnierit.  Dominorum  enim  celeberrimornm  Ft  am  fie  edit  Sc  Halleii  Ob- 
fervationes  fadtre  funt  ad  intervallum  trium  fere  milliarium  (paucis  Per- 
ticis  p'us  vel  minus  exceptis)  ab  Obfer vatorio  Regio,  fuper  Collem  Shoo - 
terianum\  8c  Sonus  advenit  in  134-  Secundis  Temporis.  Nobiles  ifti 
Florentini  8c  celeberrimi  ex  Acad .  del  Ctmento  ad  idem ‘fere  intervallum 
Expe  imenta  fua  fecerunt  *  &  quasdam  ad  intervallum  unius  tantum  Mil-  - 
liaris.  Et  denique  celeberrimi  D.  D  Cajjini ,  Picard ,  8c  Roemer  ad  inter¬ 
vallum  1280  Hexapedarum  Gallicarum,  quod  eft  plus  quam  17  Milliare  * 
Anglican  um. 

Ut  veritas  inter  pra?di£ta  difiidia  innoteftat,  experimenta  plurima  ad 
varia  inter  vail  a  feci*  ScilV  ab  uno,  ad!  12  milliaria,  Sc  plura.  Et  ad  Tern-  - 
pus  dimetiendum,  habeo  accuratiiiimum  Automaton  portahile ,  cum  Pen- - 
dulo  Semifecunda  vibrante.  ' 

'  Tutius  autem  ut  procederem,  fequentes  Qiiceftiones  a  meipfo  difcutien-  ~ 
das  propofui. 

1.  Quantum  Spatium  Sonus  percurrit  in  Secundo  Minuto  Temporis,  vel 
alio  Temporis  intervallo  > 

2.  An  Sclopus  verfus  Obfervatorem  difplofus,  in  eodem  temporis  inter- 
vallo  Sonum  mittit,  ac  cum  in  contrariam  partem  difplodatur  ? 


3.  An 
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3.  An  in  quolibet  -Atmofplixrae  ftatu,  cum  Mercurius  in  Barometro 
afcendit  vel  defcendit,  Soni  percurrunt  idem  Spatium  in  eodem  Temporis 

intervallo  ?  <  r  •  j  - ky\ 

4.  An  Soni  velocius  Die  quam  Nodte  moventur  > 

5.  An  Ventus  favens  Sonum  accelerat,  8c  adverfus  retardat  >  Sive  an 
Sc  quomodo  Yenti  Sonum  afficiunt  ? 

6.  An  tranquillo  Coelo  Sonus  velocius  movetur,  quam  Yento  fiante  > 

7.  An  vehemens  Yentus  in  tranfverfum  flans  accelerat,  an  retardat 
motum  Soni  ? 

8.  An  Soni  eundem  habent  motum  ^Eftate  ac  Hyeme,  Die  ac  Node  > 

9.  An  etiam  in  Nivofo,  ac  Sudo  Coelo  ? 

10  An  Sonus  magnus  8c  exiguus  eundem  habent  motum  > 

11.  An  in  omnibus  Sclopeti  elevationibus,  viz.  Horizontali,  10  gr. 
20  gr.  ad  90  gr.  Sonus  in  eodem  temporis  intervallo  Ob  ervatoris  aurem 
pertingit  ? 

j  2.  An  omnimodi  Soni,  Sclopetorum,  Campanarum,  Malleorum,  8cc. 
eundem  habent  motum  > 

13.  An  varir  Pulveris  Pyrii  vires  motum  Soni  variant  > 

14.  An  in  Culminibus  Montium  altorum,  8c  Yallibus  *,  five  in  fummis 
Atmofph*r*  partibus,  8c  imis,  Soni  idem  percurrunt  Spatium  in  eodem 
Temporis  intervallo  ? 

15.  An  Sonus  acclivis  8c  declivis  eundem  habet  motum?  Sive  an  a  Jugo 
Montis  defcendit  in  Radicem  eodem  paffu,  ac  a  Radice  afcendit  in  Jugum? 

16.  An  Sonus  principio  velocius,  &  in  fine  tardius  movetur,  ut  in  plu- 
rimis  aliis  motibus  violentis  accidit  ? 

17.  Annon  potius  fit  acquabilis  ?  Nempe  Annon  in  dimidio  Temporis, 
dimidium  Spatii  *,  in  quarta  parte  Temporis,  quartam  partem  Spatii,  &c. 
movetur  ? 

18.  An  in  omnibus  Regionibus,  Septentrionalibus,  8c  Auftralibus,  in 
'Anglia ,  Gallia ,  Italia,  Germania ,  &c.  eundem  habent  motum  ? 

19:  An  Sonus  recta,  five  brevilfimo  itinere,  a  loco  in  locum  tranfit^  an 
fecundum  fuperficiem  interjacentis  telluris  ? 

Ad  haec  determinanda  Amicos  Generofos  mihi  vicinos  petii  (quorum 
beneficia  hie  gratilfime  agnofeo)  ut  Sclopos  ex  Turribus,  aliifque  locis 
eminentibus  difploderent,  ad  intervallum  1,  2,  3,  ufque  ad  8  millia  paf- 
fuum  (quod  maximum  effe  intervallum  reperi,  ex  quo  Sclopi  Sonum 
audire  potui  in  his  partibus,  arboribus,  &c.  obfitis.)  H*c  Sclopeta  mag- 
no  mihi  fuerunt  ufui.  Sed  Tormenta,  qu*  maxime  propofito  inferviebant, 
bellica  ilia  fuerunt  apud  Blackbeath  (h! Sabers  vocata]  quae  exercentur  in 
educandis  Tyronibus  Tormentariis  InclytiiTim*  noflrce  Regina  miniftra- 
turis.  Horum  Tormentorum  micantes  flammulas  ex  Ecclefi*  me*  turre 
videre,  &  fragorem  audire  potui  in  omnibus  fere  coeli  tempeftatibus^ 
etiam  interdiu,  ope  Telefcopii.  Idec-que  cum  omni  cura  &  diligentia  me 
ad  horum  Tormentorum  obfervationem  accinxi,  ufque  a  Februario  17  ot. 

Poll:  paucas  obfervationes  inter  eorum  difplofiones  fa£tas,  fpeciale  quod- 
dam  experimentum  faciendum  comparavi,  benignitate  nuperi  D.  Baronis 

Granville 
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Granville  tunc  Fra^edi,  &c«£terorum  Virorum  clarorum  qui  in  Turr'e  Lon - 
dinenji  Rei  Tormentari^  Regime  miniftrant  (quorum  beneficia  hie  gratil- 
ftme  agnofeo.)  Duo  Tormenta  bellica  (Sabers  vocata)  juxta  fe  fita  funt, 
adverfounius  ore,  averfo  alterius.  Hz c  duo  Tormenta  Feb.  13.  170/. 
diplofa  fuere,  unaquaque  Semihora  ab  Hora  fexta  pomeridiana  ad  mediarn 
nodem,  leni  aura  direde  adverfus  Sonum  fpirante.  Temporis  interval¬ 
lum  inter  Corufcationemftnguli  Tormenti  (quam  nudo  oculovidere  potuij 
8c  Soni  adventum,  femper  fuit  circiter  120  vel  122  Semifecunda  Tempo¬ 
ris,  Dixi  120  vel  122,  quoniam  Sonus  duplicatus  advenit  5  fcil.  prior 
Sonus  intra  120  Semifecunda  (qui  languidiorj  fecundus  intra  122  (qui. 
intentior.)  Ft  eodem  modo,  per  totum  obfervationis  tempus,  ftngulorum 
Tormentorum  fragor  advenit,  nempe  duplicatus. 

FLrc  ^  Reduplicatio  Soni  mihi  videtur  Echo,  repercufla,  ut  opinor,  a 
MolendinO'  BlackheathejjJi ,  vel  Domibus  juxta  fitrs.  De  quo’nullam  habeo 
Dubitandi  rationem,  prater  fententiam  contrariam  Amici  cujufdam  dodi, 
8c  fagacis  Philofophi  *  qui  credit  nullam  Echo  audiri,  nifi  qu*  fada  eft 
per  Objedda  Phonocamptica  non  procul  ab  Obfervatore,  non  per  ea  prope 
Yocale,  live  Sonorum,  vel  alia  longinquaObjeda. 

§.  2.  De  Sonis  longe  repercujjis ,  Jive  Echo  longinqua. 

Pro  Digreffione  forfan  habebitur  ha?c  Difquifttio:  fed  quoniam  ad  Soni 
Tubjedum  attinet,  ideo  paucas  de  hac  re  Qbfervationes  ingeniofts  non 
fore  ingratas  fpero. 

Et  primo  hoc  Legibus  Echus  non  contrarium  credo.  Deinde  notandum 
eft,  hunc  duplicem  ionum  direde  a  Blackheath  venifte:  neque  enim  prior 
Sonus  inde  veniebat,  8c  alter  (Echus  more)  aliunde  v  nempe  ultra  me, 
vel  a  dextra,  vel  ftniftra,  vel  ab  ulla  alia  parte.  Idemque  frpius  obfer- 
vavi,  cum  Tormenta  magna  e  Navibus  difploderentur  in  Fluvio  Thameji 
(pra?cipue  ft  aer  fuerit  ferenus  8c  tranquillus  vefperi  8c  mane,  cum  Tor¬ 
menta  Vigilaria  (Anglice  Vratch-gitns)  exonerarentur.  Poftquam  Fragor 
Tormenti  aurem  pertigit,  audivi  eum  longe  percurrentem  fecus  Fluviuir^ 
&  a  Ripa,  Montibus,  &  Scopulis  (juxta  littus  Cantianum  confertim  fttis ) 
per  plura  Milliaria  reboantem. 

Hvc  omnia,  inquit  Amicus,  a  Repercuflione  Domuum,  8cc.  prope  Te 
proveniunt.  Sed  nequid  de  Debilitate  Soni  dicam,  poftquam  plurima 
Milliaria  percurrit,  &  de  ejufdem  incapacitate,  ft  tarn  procul  veniftet, 
ut  repelleretur  per  objedta  Phonocamptica  juxta  Obfervatorem,  potius 
quam  per  Objeda  Phonocamptica  juxta  Sonorum  ftta*,  (ut  nihil  de  his 
dicam)  exemplum  unum  vel  alterum  dabo,  unde  plane  conftabit,  quod 
Echo  fada  per  Objeda  Phonocamptica  prope  Rem  vocalemfive  fonantem 
poteft  per  plura  milliaria  audiri,  asque  ac  primarius  Sonus,  aliquando 
etiam  eodcin  intentior. 

Sspe  obfervavi  Tormenta  magna  bellica  e  Navibtis  in  Thameji  Fluvio 
vefpere  difplofa  circa  loca  vocata  Deptford  8c  Cuckolds-Point ,  plerumque 
fragorem  edere  duplicatum,  triplicatum,  quadruplicatum,  vel  adhuc  am- 
plius  multiplication,  St  quod  Fragores  p oft eriores  funt  mpgis  Sonori.  Et 
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cum  hinc  &  illinc  Stadium,  etiam  quadrantem  vel  dimidimn  Milliaris  in 
tranfverfum  ivi,  Sonus  tamen  idem  fuit.  Memini  quod  o&avoMartii  no- 
viiiime  elapfi  plurims  Bombards  magus  difplof*  fuere  alicubi  inter  Dept* 
ford  8c  Cuckolds-Point  prxdictas,  e  j\ave  quam  in  Thameji  ex  mea  Ecclefia 

profpexi.  Harum  fragor  quinquies  vel  fexies  hoc  modo  repetitus 


eft.  Inter  Corufcationem  &  Sonura  122  Semifecunda  numeravi  Vento 
in  tranfverfum  flante.  Tunc  temporis  ideo  Tormenta  a  me  diftabant 
plufquam  13  millia  paffuum.  Duo  primi  crepitus  languidiores  erant 
quam  tertn  fed  crepitus  ultimi  omnium  maxime  Sonori.  Et  cum  a 
dextra  quadrantem  milliaris  tranfiviflem,  idem  fuit  multiplicatus  Sonm  • 
&  cum  a  finiftra,  idem.  Et  praeterea  in  aliquibus  meis  Stationibus  pra¬ 
ter  multiplicatum  Sonum,  plane  audivi  languidam  Echo  ab  Ecclefia  mea 
live  Domibus  adjacentibus  repercuflam  .•  quod  fspenumero  tunc  obfervavi’ 
quoties  Tormenta  difplofa  fuere.  9 

Alia  hujus  generis  Cbfervatio  fuit  quodam  die  Dominico,  circa  bien¬ 
nium  vel  triennium  abhinc,  ex  Sono  1  ormenti  magni  militaris  difplofi 
alicubi  in  Thamefi  flu  vie  cis  vel  trans  Oppidum  Gravefeni  vocatum.  Hu¬ 
jus  Tormenti  fragor  fuit  multiplicatus  ad  minimum  odies,  novies, 

vel  decies ,  fecundum  hanc  temporis  menfuram  -  Hunc 


multiplicatum  Sonum  plurimi  (ad  Dei  cultum  tunc  temporis  acceden tes'i 
putabant  efle  Fragores  multorum  Tormentorum  e  Nave  dimicanti  •  cqPi 
ut  opinor,  nil  aliud  fuit  nifi  Echo  polyphona,  ex  unius  vel  alterius  &  al. 
terius  Tormenti  difplofi  Sono,  a  Navibus  pluribus  vel  Littore  juxta  fitis 
repercuffo )  Quod  autem  pro  me  facit,  hoc  eft,  quod  non  ipfe  folum 
(dum  m  meo  Horto  deambularem)  audivi,  fed  etiam  multi  alii  qui  procul 
diftabant.  Item  D  Barret  R.  S  S  domi  fine  eundem  repetitum  Sonum 
audivit,  ad  intervallum  4  fere  milliarium  ab  Upmivjfer,  ubi  ipfe  audivi 

Ex  quibus  omnibus  luculenter  conftat  fententiam  pradidi  Amici  (pin- 
rimis  nomimbus  coleiidi)  efTe  fallam, 

§.  3.  De  Echo ,  five  Repercvjjione  Sonorum  in  Aere, 

^,c^?  di&is^fpero  non  ingratum  fore  exemplum  adiicere  de  Re- 
percvjjione  Son  ab  aereis  particulis-,  quod  potefl:  confirmare  qua  did  a  funt 
Cum  audivi  Fragores  magnorum  Tormentorum  bellicorum,  pfcecinue  in 
tranqmllo  &  fereno  Coelo,  fiepenumero  obfervavi  Murmur,  excelfe  in  aere 

£t  in  N-ebulct  fa;pe  Bombardarum  Sonum 

em  a  bM’  fupra  caput,  in  aere,  per  plurima  Milliaria  percurren- 

Murninr  m  ’  r™”  ^  -per  ‘ 5  temporis  perduraveiit  Diutinum  hoc 
fiSnnr^f0-]T(1a°i  pr.0vemtoa  P?rtl™lis  Yaporofis  in  atmofphara  fufpen- 

reve?berani  lnYniU  -atl°nUm  S?m  °PPugnant,  eafque  Obfervatoris  auribus 
vr-r't  ’  *  efimtarum  n%av  more :  quas  Murmur  in  aere  v ocamus 
His  rite  perpenfis,  mamfeftum  erit  Echo  longinque  fadam  pofle  audi’ri  • 
&  Reduplicationem  lftam  prsdidam  fragoris  Tormentorum  Blackbeatben- 
fum  proculdubio  vemile  ab  ipfo  Blachbeatb,  prout  modo  aflerui.  §.  4. 
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§.  4.  De  Sonis  Sclopetorum  omnifariam  difploforim,  Sec. 

Ut  autem  redeam  a  Digreffione  de  Reperculfione  Sonorum,  per  gam  ad 
Obfervationes  meas  de  eorum  Progrefju ^  quas  ex  plurimis  Experimentis 
feci.  Et  quod  jamjam  de  Sono  Bombardarum  Blackheatbenfium  fuggefli, 
in  omnibus  aliis  reperi,  viz.  Motum  Soni  nee  velociorem  nec  tardiorem 
efle,  five  Tormentum  verfus  Obfervatorem,  five  a  contrario  difplodatur. 

In  omnibus  item  Sclopi  pojitionibus,  Horizontal,  Erecta*  Sc  in  omni¬ 
bus  ejufdem  elevationibus,  10  gr.  20  gr.  See.  nulla  eft  variatio  Soni. 

Adeo  vera  eft  ilia  de  hac  re  obfervatio  Nobilium  Sc  Inclytorum  iftorum 
Yirorum  ex  Academia  del  Cimento  Florentia . 

Pulverh  Pyrii  qitoque  Vis ,  five  fit  fortis,  five  debilis,  ejufque  major  vel 
minor  Quantitas,  licet  augeat,  velminuat  Sonum,  non  tamen  accelerat, 
aut  retardat  ejufdem  Motum. 

§.  5.  De  Motu  Soni  in  qualibet  Coeli,  &  Anni  tempejlate. 

Kircherus  dicit  fe  femper  diverfam  Soni  celeritatem  invenijfe ,  diverjis  Phonurg.  l.  r. 
temporibus ,  inane,  meridie ,  vefperi ,  noBu.  Sed  ego  (meliore  Chronome-^- 
tro  fretus,  Sc  commodmre  diftantia)  nunquam  reperi  celeritatem  Soni  2* 
efle  diverfam  his  temporibus  In  omni  autem  tempeftate,  five  Ccelumt 
fit  Snd um  Sc  Seretfum,  five  Nubilofum  Sc  Titrbidnm  ^  five  Nix  decidit,  five 
Nebula  (quae  ambae  fortiter  retundunt  Soni  Audibilitatem  )  feu  Tonat ,  aut 
Fulgurat  *,  five  yEJhis  vel  Frigus  adurit  *  five  Dies ,  vel  Nox  fit,  JEJtas-ve  1 
Hyems  *,  five  Mercurius  in  Barometro  afeendit  vel  defeendit:  verbo  dicam, 
in  omnibus  quibufeunque  Atmofphaerae  mutationibus  (Ventis  tantum  ex- 
ceptis)  Motus  Soni  nec  velocior  nec  tardior  eft-,  tantum  magis  vel  minus 
clarus  eft  ex  ilia  Medii  variatione.  Quod  forfan  Kircberum  fagacem  de- 
cepit.  -  , 

Hinc  fequitur  Conclufiones  D  Walker  a  Do&oris  Plot,  Kircheri ,  Sc  fuis  MW- Tr*nJ* 
ingeniofis  Obfervationibus  dedudtas  erroneas  fuifle.  All'll  I 

§.  6.  De  Motu  Soni  intenji  &  languidi ,  &  diverforum  corponim  Sonant  5°^' 
tium. 

Licet  Kircherus  contra  fentiat,  aftamen  non  dubito  quin  omnium  cor-  Ibid; 
porum  Strepitus,  Sclopetorum,  Campanarum,  Malleorum,  &c.  eaildem 
Yelocitatem  habeant.  Anno  1704.  Pulfationes  Mallei  Sc  Fragorem  Sclopeti 
comparavi,  ad  Milliaris  intervallum  (maximum  fpatium  ad  quod  Mallei 
fonum  audire  potui)  Sc  reperi  utrorumq-,  Sonum  in  eodem  tempore  ad- 
venifle  :  Sc  quod  4,  f,  8c  ±  ejufdem  Spatiipertranfiverunt  in  f  Sciejuf- 
dem  temporis. 

Quod  ad  Sonos  Intenfos  Sc  Languidos  attinet,' non  dubito  quin  idem 
Spatium  in  eodem  Temporis  intervallo  percurrant.  Ut  ex  his  Experi¬ 
mentis  aliqua  ex  parte. manifeftum  erit, 

Jan.  1%  170^-.  Archibombardarius  Arcis  Tilburienjis  meo  hortatu  dif- 
plofit  unum  Sc  alterum  Sclopetum,  Sc  Tormentum  magnum  Militare,  in 

B  b  b  z  quod 


9  8o 


Of  the  Motion  of  Sound*  Part  L 

quod  injeTum  pnlverem  pyrium  bene  fiftulaverat.  Horum  omnium  Stre- 
pitus  in  eoderrr  tempore  ad  me,  tria  circiter  milliaria  diftantem,  pervenit*. 

Archibombardarius  quoque  Anglia  Sept.-  n.  170-).  poft  Solis  occafum, 
in  mei  gratiam,  difplofit  fuper  Blackbeatb  nonnullos  Sclopos  (Anglice 
Muskets ,)  Tormenta  magna  bellicofa  (Sakers  vocata,)  ScPyrobola  ( Anglice. 
Mortars).  Sclopos  exaudire  non  potui,  propter  magnam  diftantiam,  vel 
quia  aer  non  fat  ferenus  fuit  Sed  Tormentorum  8c  Pyrobolorum  Sonos 
in  eodem  Temporis  intervallo  exaudivi,  licet  Fragor  Pyroboli  fuit  multo 
torpid ior  8c  remilfior,  quam  Tormentorum. 

§,  7.  De  JEquabilitate  AQotus  Soni, 

Hanc  talem  effe  deprehendi,  qualem  Academia  del  Cimento  illuffcris  du- 
dum  prasfinivit.  Soni  quippeprogrediunturDimidium  Spatium  in  Dimidio 
Temporis  intervallo  *,  Quartam  Spatii  partem  in  Quarto  Temporis  inter¬ 
vals  ^  Sc  lie  deinceps.  Quod  ex  exemplis  in  fequenti  Tabella  conftabit. 


Locus  quo  difplofio 
fa&a  fuit. 

Penduli 

Yibrat. 

nume* 

rus. 

Diftantia  Locorum. 

V  entorum 
Tendentia. 

Trigono- 

metrice. 

Per  Sonum 

Hornchurch  Ecclefia 
Okendon  Bor.  Ecclef. 

Mola  Upminfterienf 

Warley  parvae  Ecclef 
Raioham  Ecclef. 

Mola  Alveleientis 
Dagenham  Ecclef 
Weal  Auftrin.  Ecclef 
Thorn  donOrient.Ecc. 
Barking  Ecclefia 
TormentaBlackheath 

9 

iBt 
r  22-1 

l  27, 

2li 

33i 

33 

35 

45 

46f 

7°t 
n  6 

Milliaria. 
0,  9871 

2,  004 

?  2,  4 

j  7,  c 

•  3,  f8 

3,  78 

3,  8? 

4,  59 

5,  0  9 

7,  7 

12,  5 

Milliaria. 

2,  0 

1  2,  4 

,(  2>  48 

2,  •  97 

3,  59 

3,  57 

3,  78 

4,  8  6 

5,  0? 

7,  62I 

1 2,  75|i 

tranfverfo. 

tranfverfo. 

favent. 

nive:  tranfv. 

forte  faven. 

tranfverfo. 

tranfverfo. 

'a  vent  i. 
tranfverfo. 
jaulo  fav. 
iavente 
tranfverfo. 

Ihtervalla  Locorum  ab  Upminjler  (ubi  obfervavij  in  hac  Tabella  notata 
quanta  potui  accuratione  dimenliis  fum  vel  Virga  Menfuratoria  vel  Arte 
Trigonometrical,  £t  ex  magna  confonantia  inter  intervalla  hoc  modo 
eademque  per  Soni  motum  dimenfa,  cum  Iuftrumentorum  meorum  pne- 
ltantia,  turn  Obfervationum  8c  Calculorum  veritas  patet.  Differentia 
emm  inter  Intervalla  dimenfa,  8c  eadem  Sono  capta,  aut  prorfus  nulla 
f  >  aut  tantum  paucularum  centefimarum  partium,  nifi  cum  Ventus 
uerit  fecundus  ( Ecclefia  Wed  Aujlrina  excepta.  de  quo  pofthac  j  Ita 
nempe  inObfervaHombus  ex  Ec clefiis  Dagenbamenji ,  Warleienfi,  Thorn- 
doiuenfiy  8c  Barkingenji  fa&is,  diftantiae  per  Sonum  notata?  paul'o  breviore$ 
vi  x  unt  *,  qma  Vent  us  Sonum  acceleravit.  At  in  oonficienda  hac  Di* 
antiarum  per  Sonum  Columna,  nihil  propter  Ventorum  acceleration 
ucm  concern  ,  fed  Qumerum  Vibrationum,  five  Semi-fecund  orum  tantum 

♦  divifi: 
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divifi  per  9^  vel  9,25  (numerum  Semi-fecundorum  in  quibus  Sonus  Mille 
paffus  tranflit.) 

JEquabilitas  quoque  rnotus  Soni  ex  hac  Tabella  manifefta  eft  •  prout 
patebit  ex  collatione  Vibrationum  8c  Diftantiarum.*  five  ex  fola  Columna 
Diftantiarum  per  Sonum. 

Ut  autem  nihil  deeffet  in  harum  rerum  confirmatioiiem,  iter  feci  ad 
Arenas  Foulnefianas  in  littore  noftro  Effexiano.  H*  Aren*  (Maris  quoti- 
diano  ifcftu  allut*,  8c  obted*)  faciunt  magnam  8c  exadam  Planitiem  mul- 
torum  milliarium.  Super  hanc  Planitiem  tantum  fex  milliaria  dimenfus 
film,  quia  neque  Maris  *ftus,  neque  mora  mea,  ut  majus  intervallum 
dimetirer,  permitterent.  Ad  cujufque  fere  Milliaris  finem  experimenta 
feci  per  Sclopetorum  Explofionem,  non  fine  magno  Vit*  periculo,  ex 
Maris  Fluxu,  8c  Nodis  tenebris.  Ex  quibus  Experimentis  comperi  Ob- 
fervationes  meas  priores  omnes  juftiffimas,  8c  veras  fuiffe,  fcilicet  Sonum 
unum  Milliare  pertranfire  in  94  Semi-fecundis :  duoMilliaria  in  184- Semi- 
fecundis  •  tria  Milliaria,  in  27-f  Semi-fecundis,  8c  lie  deinceps. 

§  8.  Be  Acclivi  &  Beclivi  Sonoruni  Motu  :  Jive  Be  eorundem  Afcenfu 
&  Befcenfu.  Item  an  retfa,  vel  fecundum  interjacentis  telluris  fit  per- 
ficiem  a  loco  in  locum  tranjeunt  ? 


Quod  ad  15;  8c  19  Qtiasfita  attinet^  ingenue  fateor  me  nunquam  ullis:. 
qua?  feci  hadenus  Experimentis  mihimet  ipfi  fuper  his  rebus  fatisfeciffe. 

De  progreffu  Soni  per  breviffimam  viam,  ratio  dubitandi  fuit  diferepantia 
inter  Spatium  Weal  Villas  &  Upminjler  Trigonometrice,  8c  per  Sonum 
dimenfum^  prout  in  Tabella  praxedenti  exhibetur.  Menfuratio  Tri- 
gonometrica  tot  modis,  &  tarn  bonis  Angulis  capta  eft,  ut  de  ea  nul- 
lus  dubitem.^  Sed  quoniam  per  Soni  motum  diftantia  major  videtur,  8c 
Superficies  interjacentis  Soli  hujufmodi  formam  induit,  qualis  in  figura 
exhibetur  *  ideo  fubdubitavi  annon  paululum  tortuofe  Sonus  vagatur  ? 
live  annon  Acclivitas  ilia  interjacens  in  ( A)  Soni  Undulationibus  op-- 
pugnando  retundit,  eafque  tardat  >- 

Ut  nodum  hunc  quodammodo  folverem,  Experimentum  fieri  curavi, 
Sono  Sclopi  a  Cacumine  Collis  Langdonienjis  in  Vallem  fubjacentem,  ad 
intervallum  3,79  millia  paffuum.  Intervallum  Trigonometrice,  ex  An¬ 
gulis  8c  Bafi  fat  magnis,  bene  dimenfum  eft  ^  8c  Experimentum  fadum, 
cum  lenis  aura  paululum  Sono  oppofuerit.  Inter  Corufcationem  8c  Crepi-  - 
turn.  3-54  Semi- fecund  a  numeravi.  Qui  numerus  ad  intervallum  adeo 
quadrat,  8c  cum  c  teris  experimentis  tarn  proxime  convenit,  ut  non  dubi- 
tandum  fit  quin  Sonus  a  Cacumine  in  vallem  reda  ('per  aerem^)  defeende- 
rit,  8c  non  juxta  Superficiem  curvatam  interjacentis  Soli. 

Errorem  igifur  aliqualem  fuiffe  credo  in  Obfervationibus  Wealienfibus 
pradidis,  quoniam  nec  in  Experimento  novilhmo  Langdonievji ,  neque  in  . 
ullis  aliis  tale  aliquid  obfervavi. 

§.  9.  Be  Sonarum  tranjlatione  fve  Motu  in  Italia . 

Ingeniofus  Richardus  Townleius  Armiger  fLiteris  ad  me  datis  Anno 
1704.)  lignificaverat,  6  Sonos  raro  exaudiri  Rma  tam  longe  ac  in  Anglia , 

6  noftrit  - 
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c  noftrifque  BoreaVibits  Regionibus.  Speciatim  vero  aiebat,  Se,  cum  Roma 
c  commoratus  eft,  dum  Bombarda?  qusedam  Cajlelli  S.  Angelo  vocati  ob  lsta 
c  nuncia  difploderentur,  atqueipfe  Riper  Montem  Lrinitade  didum  ftaret 
c  obfervaffe  Sonum  multo  languidiorem  eo  loci  fuiffe,  quam  in  ullo  alio 
•  ad  eandem  diftantiam  fito\  Et  poft  ejus  mortem  Frater  ejufdem  mihi 
Scripto  retulit,  quod  Anno  1688,  c  Cum  relida  Roma  ad  Caftellum  Gon- 
4  dolfo  (eminentiorem  quendam  locum  prope  Lacum  Albanum ,  duodecim 
‘  circiter  Italica  Milliaria  a  Roma)  ut  bonas  horas  contereret,  fe  contule- 
c  rit,  animadvertifle  fonum  Bombardarum  magnarum  a  Caftello  fprx- 
c  didto)  St  Angelo  obftrepentium ,  fibi  tamen  imminutum  8c  debilem  vi- 
c  deri.  Alio  quoque  tempore,  cum  Curru  circa  prasdidi  Caftelli  msenia 
c  veheretur,  Bombardaeque  ingentes  exinde  boarent,  nec  talem  tantumve 
€  Sonum  ibi  loci  ac  alibi  emittere  videbantur. 

Cl.  D.  Dodor  Newton ,  Florentia  Ablegatus  Britannicus ,  fuper  hac  re  ro- 
gatus,  narrat  quod  in  itinere  a  Bononia ,  Florentiam  verfus,  Bombardarum 
exoneratarum  ftrepitum  ad  S.Michaelis  in  Bofco urbem  (in  Bononia  v icinia) 
exaudiverit,  qua?  tamen  Bombards  Mirandula  difplofe  ad  40  millia  paffu- 
um  diftabant  *  quern  locum  Gallornm  acies  obfldione  turn  cinxit.  Ac  node 
infequenti  eundem  Sonum  cum  in  Appenninis  pernodaret  f2omillia  naftii- 
um  longius  remotus)  exaudiverit.  '  1811 

Obfervationes  vero  8c  Experiment^  qua?  idem  Yir  infigniffimus  ab  aliis 
fieri  c-uravit,  fpecialem  locum  merito  fibi  vendicant. 

*  In  infer iori  Florentia  arce  ,  Bombarda  Colubrina  inter  horas  pri- 
4  mam  8c  tertiam  Nodis  crebro  difplodebatur  5  Yirique  quidam  Ligumi 
c  atfervabantur,  qui  diligenter  obiervare  julfi  funt,  an  ejufdem  crepitum 
4  exaudire  poffent.  Quorum  nonnulli  qui  ad  Lanternam ,  8c  Martocco  po- 
c  fiti  erant,  nullum  audiebant,  ('forte  quia  Maris  fremitus  Sonum  infufca- 
‘  bat;)  alii  vero  qui  ftabant  fuper  Veterh  Arch  munimenta  (qua?  Donjon 
‘  appellant)  quique  ad  Montem  Rotonda  didum  fqui  quinque  circiter  mil- 
c  liaria  a  Lignrno  abeft  verfus  Montem  Nero)  milli,  auribus  exceperunt- 
4  Et  quotiefcunque  exonerabatur,  toties  ejus  fragor  iifdem  in  locis  dare 
c  exauditus  efh  Hujus  autem  Arch  Florentia  diftantia  a  Monte  Rotondo 
1  reda  linea  vix  minor  55  milliaribus  cenfetur,  Et  notatu  dignum  eft 
c  quod  interjacentia  rura  plerifque  collibus  obfita  funt,  qui  paulo  impedi- 
‘  tiorem  Soni  viam  reddant  necejfe  eft.  His  accedit,  quod  eodem  vefpere 
£  ventus  quidam  Occidentalis  leniter  fpirabat,  qui  (cum  Ligurnus  fitus  fit 
4  ad  Libonotum  refpedn  Florentia )  liberiorem  Soni  expanfionem  aliqua- 
4  tenus  pr jepedire  merito  credatur5. 

Quo  autem  locus  apertus  8c  undique  patens  haberetur  feligebatur  tra- 
dusille  Maris  qui  Ligurnum  8c  Fortum ,  Ferraio  didum/ inter jacet,  cujus 
4  diftantia  fecundum  peritilBmorum  Nautarum  calculum6o  milliarium  efie 
4  deprehenditur.  Tormentorum  autem  militarium  fragor  a  Lignrno  ad 
praedidum  Fortum  Ferraio ,  locaque  vicina  haud  raro  pervenit.  Nec  afi- 
pirantium  Yentorum  auxilio  opus  eft,  ad  promovendum  huncce  Soni  pro- 
greflum,  quo  nempe  exaudiatur.  Imo  vero  ventus  quilibet,  five  fit  fe¬ 
cund  us,  five  adverfus,  eidem  impedimento  eft,  ipfumque  Sonum  minus 

‘  fono- 

u 
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*  fonorum  reddit :  fortean,  quia  Maris  hinc  agitati  fremitus  niagis  obeft 
quam  Aeris  eodem  confluentis  curfus  prodeft.  Proinde  tunc  folum  exau- 

‘  ditur  Sonus,  cum  Yentus  prorfus  filet,  vel  tantum  leniffime  fufurrat  cum 
\  Aer  ferenus  eft,  &  Mare  tranquillum.  Neque  turn  quidem  ab  omnibus 
t  locis  indifcriminatim  exauditur,  fed  ab  iis  folis  qua?  paulo  eminentius 
\  fita  funt  *  cujufmodi  funt  duo  ifta  Propugnacula,  quae  Stella  Sc  Falcon 
nominantur  Sc  Locus  Mulini  didus.  Praeterea  requiritur  ut  ipfe  Obfer- 
\  vat  or  quam  attentiffimum  fe  prsebeat,  nec  ulla  obftrepentium  voce  aut 
€  clamore  impediatur.  Sc  infeftetur.  Turn  vero  interdiu  seque  ac  nodu 
‘  (modo  Atmofphaera  fitferena  &  tranquilla)  exaudiat*  nifi  quod  nodurno 
‘  tempore  fortior  8c  acutior  aliquanto  videatur  Sonus,  cum  nulli  occurrunt 
‘  Strepitus,  qui  luci  fepius  aures  offendere  folentA 

‘  Porro  nobis  nunciatum  fuit  a  Teftibus  fide  digniffimis,  quod  pluribus 

*  abhincannis,  cum  graffaretur  Seditio  Mejfanenjis,  ipfaque  Urbs  obfidione 
4  premeretur,  Tormentorum  bellicorum  fragor  Augujla  Sc  Syracnfanorum 
4  Incolarum  aures  percelleret.’ 

4  Item  cum  Galli  Tormentis  muralibus  Gemiam  concuterent,  conftat 
‘  quod  eorundem  crepitus  ad  Montem  ufque  Nigrum,  qui  Ligurno  fupere- 
4  minet,  pertigerit.5 

‘  Ex  hifce  Obfervationibus  proclives  fumus  ad  credendum  nullum  efte 
4  fuper  hac  re  difcrimen  inter  Italiam  Sc  Flagas  Boreales 
c  Quod  autem  ad  alterum  Quantum  attinet  *  utrum  Yentus  direde  vel 
4  adverfe  fpirans,  Sonum  accelerat  vel  retardat  ?  Eidem  hadenus  certo  re- 
c  fponderi  baud  poteft.  Neque  enim  ipfa  quae  adhibuimus  Experimenta, 
‘  quibus  veritatem  indagatam  fore  fperavimus,  Qu^ftioni  dirimenda?  fuf* 
c  ficiunt.  Quippe  aeftivo  tempore  (quo  plerumque  interdiu  venti  fpirant 
‘  a  Mari,  Sc  Occidente  •,  cum  autem  advefperafcit,  filere  folent)  defuere 
1  nobis  commodiflimae  occafiones  hanc  rem  faepius  Sc  certius  experiundi. 
4  Speramus  tamen,  inclinante  Anno,  poftquam  alia  ficcefferit  Tempeftas* 
4  opportuniora  nancifci  tempora,  quibus  hujufmodi  Experimenta  felicius 
4  Sc  iterato,  Sc  cum  majori  « inftitui  Sc  comprobari  poflint.  Imprse- 
4  fentiarum  autem  referre  fufficiat  quid  nobis  evenerit  io  Augufti  poftremo 
4  elapfi,  cum  qua?  fequuntur  experimenta  capere  licuerit.’ 

4  Coleurina  quaedam  (6 o)  fuper  Cortinam  inferioris  Propugnaculi  Flo - 
4  rentia  adducebatur,  ibique  fic  pofita  ut  Os  ejufdem  verfus  Artemino 
4  fpedaret  (quod  eft  Rufticanum  Magni  Hetniria  Duels  Palatium,  Colie 
4  quodam  altiore  fitum,  pracdidique  Propugnaculi  latus  Occidentale  re- 
4  fpiciens,  a  quo  etiam  circiter  12  millia  pafTuum  diftat.J  Diem  quendam 
4  felegimus  cum  Yentus  occidentalis  aliquanto  fortius  fpiraret,  ut  Soni 
4  motus  contrario  vento  repelleretur.  Hoc  autem  parum  juvabat  .*  quippe 
4  fub  vefperam,  coelum  omnino  tranquillum  erat,  vel  faltem  adeo  tenui 
4  aura  agitabatur,  ut  candebe  flammam  baud  disjiceret, 

4  Hie  Lo  i  relidis  quibufdam  harum  rerum  peritis,  quibus  antea  qua1 
4  pot i Ifi mum  current  in  mandatis  dedimus,  ad  prsedidum  Palatinum 
4  Artemino  conceffimus.  Prout  juffimus,  inter  Horas  primam  8c  ter- 
4  tiam  Nodis,  Coleurina  fepius  exonerate  eft*  3c  49  Secunda  Mi- 

4  nuta 
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‘  Minuta  inter  ejufdem  Corufcationem  Sc  Fragorem  juglter  numeravimus. 
c  Nos  etiam  in  Artemino  Bombardas  quafdam  accendimus  *  atque  inter 
c  harum  corufcationem  8c  fragorem  prredi&i  Spedtatores  (quos  in  Arce  re- 
c  liquimus)  tantum  48  Minuta  Secunda  numeraverunt.  Unde  conftabat 
c  Sbnum  unius  tantum  Minuti  Secundi  intervallo  velocius  ab  Artemino  ad 
c  Florentiam ,  quam  retrorfum  ferri.' 

c  Haud  adeo  noftrae  obfervationi  confidimus,  ut  minutulum  hoc  Yeloci- 
x  tatis  difcrimen  ad  Yenti  confpirantis  aut  renitentis  vim  referre  audea- 
4  mus.  Quippe  ipfius  Obfervatoris  error,  qui  Penduli  vibrationes  nume- 
e  rabat,  huic  fortean  occafionem  dederit.  Quod  fane  facile  fieri  pofFit. 

Saspius  enim  eveniat  nccefle  eft,  ut  emicantem  flammam  non  nifi  p0ft 
c  inceptam  Penduli  Vibrationem  videat,  Sonitufque  fragorem  nondum  ter- 
c  minata  Vibratione  exaudiat ;  adeo  ut  ipfe  Calculum  una  Yibratione 
4  auftiorem,  quam  par  eft,  hoc  padto  faciat,  dum  interea  Temporis  fpa- 
4  tium  fit  utrinque  par  8c  idem.5 

c  Sperabamus  autem  proximo  mane  Yentum  forte  contrarium  exori- 
c  turum,  (Saepius  enim  hie  loci,  primo  faltem  diluculo,  Yentus  ab  Oriente 
c  fpirare  folet)  qui  inceptis  Experimentis  magis  inferviret.  Colubrinam 
6  igitur  rurfus,  cum  illuxerit  Dies,  exonerari  jufferamus :  Yentus  autem 

*  nec  Yotis  nec  Operi  favebat  *,  quippe  qui  paululum  tantum  ad  Borealem 
c  plagam  fe  convertiftet.  Adeo  ut  variatio  Temporis,  8c  Yelocitatis  Soni 
c  in  tantflla  Yenti  mutatione,  vix  perciperetur.  Solitas  proinde  49  Pen¬ 
duli  Yibrationes,  ut  prius,  numerabamus.  Interea  temporis  hsc  eadem 

Experimenta  expendere  fperamus,  quamprimum  tempeftas  magis  idonea 

c  occurret,  Ventorumque  crebriores  mutationes,  commodiores  occafiones 

*  .dabunt  eadem  melius  experiendi,  unde  tandem  pleniftime  nobis  fatisfiatd 

Qiiod  ad  Spatium  attinet,  quod  Soni  quovis  alfignato  tempore  percur- 
runt,  de  eodem  nondum  inter  feconftat  *  fed  ab  experimentis  quibufdam 
conjiciebant  rem  ita  fe  habere,  prout  Experimenta  Academia  del  Cimento 
teftabantur. 

Ex  his  Obfervationibus,  aliifque  nobifeum  communicatis  abunde  patet 
Multo  longius  exaudiri  pofte  Sonos  in  Italia ,  quam  prsedidtus  Amicus  in- 
geniofus  nos  docuit.  Ipfe  enim  eximius  Ablegatus  Bombardarum  ingen- 
tium  ftrepitum  ad  60  Milliarium  diftantiam  auribus  percepit.  Qua?  etiam 
ejufdem  fuafu  Florentia  exonerabantur,  eaedem  55  Millia  paffuum  audie- 
bantur.  Torment  a  militaria  Ligurni  difplofa  ad  .60  Milliarium  inter- 
vallum  aures  feriebant.  Qua?  Mejfana  exonerabantur  (ut  ex  Tabulis  Geo¬ 
graphies  patet)  eorem  aures,  qui  centum  fere  Italica  Milliaria  femoti 
iunt,  percellebant.  Qua?  denique  in  concutienda  Genua  difplofa  funt 

eorundem  fragor  plus  quam  90  Millia  paffuum  Italicorum  (ut  ex  Maimisl 
pervemt.  11  y 

in  raentem  revocatis,  8c  ferio  perpenfis,  vix  poffum 
qum  credam  non  minus  kite  propagari  Sonos  in  omnibus  Meridiovalibus 
quam  in  mice  Borealibus  1  errarum  plagis.  Qiiamvis  hand  de  funt  exempla 
longioris  Sonorum  progreffus  in  quibufdam  Septentrionalibus  Terrs  parti- 

bus. 
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bus.  Generofus  quidam  Dams  (infignifllmi  noftri  Danici  Princzpis  Famu¬ 
lus)  mihi  inter  confabulandum  narravit  fe,  cum  in  Dania  vitam  ageret, 
Bombardarum  Carolfcroomis,  difplofarum  crepitum,  So  Milliaria  Anglica- 
na  (mi  fallit  memoria)  remotum  clare  exaudivifle.  Dotfor  Hearn  (Regis 
Sued  a  Medicus)  narrationemquandam  ad  Regalem  noftram  Societatem  miiit, 
de  Bombardis  Holms  explofis,  cum  exequise  unius  ex  regiis  Principibus 
celebrarentur,  A.  D.  1685:*,  quarumfragor  30 Suevorum  Milliarium  inter- 
capedinem  percurrit,  quse  180  Milliaria  Anglicana  fere  exaequant.  Nava- 
li  etiam  ilia  Pugna  quse  gefta  eft  Arigliam  inter  8c  Hollandiam  A.  D.  1672. 
Tormentorum  bellicorum  Strepitus  plus  quam  ducentis  Milliaribus  inter* 
jacentium  attonitas  aures  percuflit  *,  quippe  qui  trans  Infulam  noftram  ad 
Salopl  am  ufque  8c  W alii  am  pertingebat. 

Quod  proinde  ambo  Fratres  Townleii  obfervarunt,  idem  prvdido  Caftello 
S.  Angelo ,  vel  Roma  faltem,  proprium  omnino  eft,  &  peculiare.  Neque 
enim  perfpicax  eorundem  ingenium,  fidamve  curam  male  fufpicari  licet. 
Ifta  igitur  Soni  diminutio,  quam  iidem  animadvertebant  fnili  male  au- 
guror)  vel  ad  pradidi  Caftelli  Situm,  vel  ad  interjacentes  Domos  (paflim 
8c  ubique  in  ifta  confertiflima  Urbe  furgentes )  vel  ad  Strepitus  ejuf- 
dem  undique  perfonantes,  vel  ad  Yentos  adverfos,  vel  demum  aliam  confi- 
milem  caufam  referendum  eft :  Yelforfan  hi  Viri  praedidas  fuas  Obferva- 
tiones  fecerunt  eo  Aeris  ftatu,  quo  Soni,  quamvis  maxime  fecundos  habeant 
Yentos,  multo  tamen  languidiores  funt,  quam  aliis  temporibus,  cum 
prorfus  adverli  funt. 

.§.  10.  De  varia  Sonorum  Remijfione  &  Inteyijione  ( Jive  A u (Militate)  pro 
diver fo  Atinofphsrs  ftatu . 

Svpius  JEftate ,  cum  jam  incaluerit  aer,  obfervavi  Sonos  fupra  modum 
languidiores  videri,  debilefque  admodum  ad  aures  ferri  *,  cum  alia  tempe- 
ftate,  praefertim  Hyeme ,  ft  forte  gelafcit,  multo  magis  argutos  8c  ftridulos 
eofdem  fuifte,  fortiufque  aures  perculifte.  Spirante  etiam  Borea  vel  Euro 
(quantumvis  adverfe)  Sonos  clariores,  magifque  ftridulos  efte  fenli,  quam 
li  ex  contrariis  plagis  Venti  fpirarent  ;  ut  Kircherus  quoque  Roms,  obfer- 
vavit.  Hoc  autem  non  conftans  8c  perpetuum  eft. 

Neque  quid  magis  certum  ex  Mercurii  in  Baroznetro  afcendentis  vel 
defcendentis  infpedione  colligerem,  quod  tamen  credulus  autumabam.’ 
Sonos  enim  aliquando  maxime  claros  &  argutos,  aliquando  maxime  debiles 
8c  languidos  cum  ad  fummum  afcenderet  ^  e  contra  aliquando  maxime 
ftridulos,  interdum  maxime  deficientes,  cum  Mercurius  ad  imum  defcen- 
deret,  comperi. 

Pariter  etiam  incerte  fe  res  habet  quoad  Serenum  8c  Nebulofum  aerem. 
Tempore  plilviofo  Sc  humido  fa:pe  obfervavi  Sonos  obtundi,  8c  “  Poll 
“  imbres  vehementiores  plurimum  virium  acquirere,  ut  Kircherus  Roms . 
Sed  contrarium  quoque  ftepe  evenit.  Maii  31.  A.  D.  1705.  Aer  hie  loci 
magis  ferenus,  Vaporumque  expers  fuit,  quam  unquam  antea  me  vidifTe 
meminf  Tam  purum  etenim  liquidoque  ferenum  erat  Coelum,  ut  objeda 
longiilime  remota  clare  facileque  profpicerem,  Sed  tamen  Bombardas  in 
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agro  Blaclheath  tunc  temporis  explofas  exaudire  non  potui  (fi  unam  exei- 
pias,  cujus  fragorem  jam  prorfus  languentem  auribus  perceperim)  quam- 
vis  omnium  eminus  micantem  flammulam  clare  cernerem.  Eodemque 
tempore  Nubium  8c  Yenti  motus  cum  fono  confpirabat  •  Aura  etiam  le- 
niffima  tunc  fpirabat,  qua  compofitos  crines  vix  moveret  8c  omnia  de- 
nique  ad  Soni  vim  motumque  promovendum  neceffaria  concurrere  vi~ 
debantur.  E  contra  vero,  cum  prorfus  mutatus  fuerit  Aeris  &  Coeli  ftatus, 
cum  omnia  turbidaviderentur,  8c  Atmofphrra  vaporibus  plena,  fepe  ftri- 
dulos  Sonos,  nec  minus  crebro  eofdem  hebetes  8c  remiffos  exaudivi. 

Nebulas  [pi (fas  certum  eft  Sonos  quam  maxime  hebetare.  Soni  enim  tunc 
admodum  languidi  8c  obtufi  plerumque  videntur.  Quod  ab  interpofitis 
vaporibus,  8c  fpiffis  particulis,  quae  Nebulam  conftituunt,  certiflime  pro- 
venit,  Idem  etiam  de  Nivofo  Ccelo  obfervavi.  Cum  enim  Nix  recens  in 
terrain  decidit,  protinus  hebefcunt  Soni.  Cum  vero  glaciata  fuerit  ejus 
fuperficies,  Soni  repente  acutiores  fiunt,  Campanafque  8c  Bombardas  tin- 
nientes  8c  reboantes  eo  ufque  exaudivi,  ac  fi  Nix  humum  non  confperfe- 
rat.  Townleius  prasdidus  haud  ita  pridem  fe  obfervaffe  aiebat  (cui  non 
abfimile  egomet  expertus  fumj  dum  per  oppidum  quoddam  equo  vehere- 
fur,  Campanarum  (quae  turn  haud  ita  procul  pulfabanturj  Sonum  ad  aures 
vix  pofle  pervenire,  ii  quando  Domus  Nive  teda  occurreret  interjrcens. 
Adeo  ut  ipfe,  oppidulum  ingreffus,  plurimum  miratus  fit,  Campanas 
tarn  fubito  filere,  dum  primas  inter  jedas  aedes  prastergrederetur*  deinde 
repente  refonare,  cum  proximum  vacuum  intervallum  prateriret.  Quod 
quidem  per  totum  viae  curfum  in  eodem  oppido  obfervavit,  Campanarum 
nempe  Sonum  ad  aures  pertingere,  vel  non  ^  prout  sedificia  nive  obfita 
occurrerent  interpofita,  vel  non. 

§  ii.  De  Ventorum  i  f.  Jive  influentia  in  Soni  Mot im* 

IlluftriiTima  Academia  del  Cimento  ab  experiments  invenit  Sonommmo- 
turn  nec  ab  adverlis  Yentis  retardari,  nec  a  fecundis  accelerari :  Sed  ut- 
ennque  fpirar'ent  Yenti,  femper  idem  Spatium  in  eodem  tempore  percur- 
rere.  In  ifta  fententia  fuit  GaJfendiis ,  caeterique  fere  omnes  qui  antea  veL 
poftea  PhiloPphati  fuiit.  Quoniam  vero  contrarium  hujus  patet  ab  ipfa 
Experientia,  erroris  coarguendi  funt.  In  quern  ideo  incidiffe  videntur, 
quod  ad  nimis  breve  intervallum  Experimenta  fua  inftituerentur.  Omni- 
no  enim  verifimile  eft  hofce  Philofophos  ad  unius  tantum,  vel  ad  fum- 
mum,  duorum,  triumve  Milliarium  diftantiam  obfervationes  fuas  fecifte. 
Q:as  proinde  vitiofas  effe  haud  miror.  Sin  autem  ad  loaut  12  Millia 
paffuum,  accuratis  Inftrumentisadhibitis,  remtentaflent  fquod  ipfe  fepius 
feci)  errorem  facile  agnofcerent. 

Quern  communem  errorem  Egomet  ( horum  Yirorum  authoritate 
fretus  )  din  admift  *,  donee  tandem  Bombardarum  in  agro  Blackbeath 
obfervatione  triennali,  8c  amplius,  eundem  feliciter  detexi.  Cum  autem 
primum  Sonos  aliquando  citius,  aliquando  tardius  ad  aures  pertigiffe 
fenfi,  erroris  cujufdam  a  me  fad!  fufpicio  animum  fubiit,  vel  quod  Auto- 
imti  vibra.iones  minus  rede  numeravi,  vel  corufeantem  Bombardae  flam- 
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mulam  male  obfervavi  *  vel  in  alium  confimilem  errorem  baud  attentus 
inciderim.  Poftquam  vero  Bombards  de  induftria  in  mei  gratiam  exo~ 
nerarentur  fingulis  femihoris,  ab  hora  fexta  vefpertina  ufque  ad  mediam 
nodtem,  Sonumque  perpetuo  line  ulla  notabili  varietate,  120  vel  122 
femifecundorum  fpatio  pervenire  fenli,  quamvis  Ventus  diredte  adverfus 
fuiftet}  aliis  autem  temporibus,  cum  Ventus  fecundus  fpiraret,  live  e  di~ 
recto,  live  ex  tranlverfo,  aut  obliquo,  earundem  Bombardarum  Sonum 
hi,  112,  113,  114.,  1 1 116  vel  ad  fummum  117  Semifecundorum 
fpatio  advenire  deprehendi  *  turn  demum  me  certiflime  perfuafum  ha- 
bui,  reale  aliquoa  diferimen  fuilTe,  quod  iftam  in  Obfervationibus  va~ 
rietatem  perperilTet. 

Neque  folum  Secundi  aut  Adverfi  Vend  Sunorum  motum  accelerant 
aut  tardant ,  fed  etiam  pro  graduum  varietate ,  quo  vehe?nentius  aut  lenius 
Spirant ,  eo  magis  minnfve  cundem  promovent  aut  impediunt .  De  quibus 
omnibus  in  majorem  certitudinem,  fpeciales  quafdam  obfervationes  in 
fequenti  Tabella  fubnedtam  poftquam  praenotavi  Bombardas  in  agro 
Blackheath  circiter  60  gradus  a  Meridie  diftare,  hoc  eft  ad  Plagam  a 
S  W  b  W  aliquanto  remotiorem  vejrgere. 
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Tabella  Sono.um  Bombardarum  in  Agro  Blackheath ,  proVentorum, 

Yiriumque  quibus  agitantur,  varietate.  ! 

Dies 

Menfis  8c 
Anni. 

Hora  Diei. 

Nume 

rusVi- 

bracio- 

num. 

Vento- 
rum  Pla- 

Nubium 

Plaga. 

Altitu- 
do  5. 

1704. 

NEb  E  1 

E  2 

NEbE 

E 

29  99 

?o  22 

Febr.  13  ^ 
11 

6  h.  ad  ? 
med.  110c.  j 
11  f  mane 

120 

122 

119 

1705;.. 

Mar.  30 
Apr.  2 

1 0  mane 

8  4  P.  M. 

n? 

ii4i 

SW  7 
SbW  I 

S  W 

29  30 

:  1  . 

3 

S 

24 

Sept.  1 1  •{ 
29 

O£tob.  6 
Nov.  30 
Febr.  1 5 

io  mane 

I  p.  M. 

8  fmane 

5?  p.  M. 

6  f  p.  M. 

7  p.  M.  I 
10  f  mane 
10  mane 
meridie 

I I  mane  I 

n6f 

hi 

120 

1 16 
*15? 

112 

"7 

11 6 

s4  / 

SWb  W7 
N  b  E  2 

S  W  b  W0 

W  2  1 

WbN  2r 
SS  W  6 
ESEi  & 2 
SS  W  4 
SbW  1 

Inferior  S  1 
Sup.Wb.N  ■> 

S  Wb  W 

N  W 

WbN  «f 

SS  W 

S  E 

SS  w 

S  W 

29  80 

29  7° 

29  26 

29  99 

Saker. 

Mortar. 

29  38 

29  34 1 

29  10 

29  60 

1705. 

Nov.  29^ 
Febr.  7 

1 1  4  mane 
meridie  i 
meridie  f 

'  16 

118  ! 
it?  ! 

S  Wo  i 
SWbSi  ' 
Wbw4 

S  Wb  w 

w 

3o  06 

29  83 

Ab  Experiments  Ap.  5.  &  Sept.  2  9.faftis,  patet  Ventos  vehementinrpt 
urgere  &  maturate  Sonorum  motum.  Quinto  enim  Aprilis  cum  prow 
confpi  aretVenti  Somquemotus,  fortior  etiamaliquanto  idem  Ventus fuerit 

&  aT?\Tra’’  M  tail's 

a  5  .  ^5  2,  3?  4?  varxas  Yen  tor  um  vires  fismificant^  tnnr 

temporis,  inquam,  Sonus  hi  Semifecundorum  fpatio  iter  confecit  Ami 

effe3!  f  24?  CUm-  VecntUS  ab  eadem  PIa§*  fpiraret,  &  ler  tranqdfl  s' 
Sonus  JiraffeT13  Tu  ^  ”6  Semi-^undorum  intervailo 

ribus  deferret  Sonum,  vinbus  autem  jam  dimidiomino- 

iter.  ’  Ita  dern^m  t  dapfa  Pnu%,am  Sonus  aiTuetum  confecit 
mm  fpmnrlri  q  Sept.  29.  1705.  Vento  vehementiore  fpirante  &  mi- 

'  fecundo>  Sonus  lntra  1 1 2  Semi-fecunda  progreffum  abfolvit.  ’Ex  qui- 

bus* 
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bus,  aliifque  in  Tabella  exemplis  liquido  conftat,  Ventos  Fortzores  Son  u 
propagationem  adjuvare ,  Leniores  autem  eandem  minus  promovere. 

Idem  etiam  conftat  de  iis  Yentis,  five  Aeris  torrentibus,  qui  Soni  pro- 
grefTui  e  diredo  favent,  vel  obftant  $  eos  nimirum  ejufdem  motum  cclerio-- 
rem  vel  tardiorem  reddere.  Quique  Intermedii  volvuntur  Atmofphsrs 
fluxus,  tos  Inter  medium  pariter  Soni  progreffum,  five  Penduli  Vibrationum 
numerum  efficere. 

Maximum  difcrimen,  quod  in  Soni  progrefTu  per  1 3  fere  milliarium 
fpatium  hadenus  animadverti,  novem  circiter  aut  decern  Semifecunda 
exsquat,  cum  nempe  Venti  fortes  promovent,  8c  lenes  tantum  impediunt 
Sonum.  Cum  vero  tenues  folum  aut  prorfus  nulli  obftant,  vel  adjuvant . 
eundem,  turn  quidem  differentia  duo  vel  tria  Semi-fecunda  haud  fuperat. 

§.  12.  De  Ventorum  Velocitate. 

Ut  quantum  fpatium  quovis  aftignato  tempore  perfient  Yenti  pro  certo 
fcirem,  leviufcula  quadam  corpora  in  parandis  experimentis  adhibui. 
Cujufmodi  funt  Pappus,  Plums  leves,  8cc.  qus  propofito  melius  infer- 
vire  videbantur,  quam  Inftrumentum  illud  quod  in  *  A  His  Fhilofophicis ,* 
24.  deferiptum  habemus  *  vel  etiam  illud  alterum  magis  commodum?*  4 
Mols  alats  figuram  referens,  ab  acutiffimo  D.  Dottore  Hook ,  ni  fallor,  ex- 
cogitatum. 

Ex  plurimis  qus  feci  experimentis,  leviufculorum  corporum  ope,  cum 
varis  Yentorum  vires  fuerint,  deprehendi,  Yentum  vehementiffimum 
vix  60  Millia  paffuum  hors  fpatio  percurrere.  Exempli  gratia  •,  Aug.; 
11.  1 705.  tantam  Procellam  excitavit  Yenti  vehementia,  ut  ipfam  Mow¬ 
lam  Pneumaticam,  juxta  locum  quo  obfervationes  meas  feci,  pene  fub-' 
verteret.  [Yentorum  Yires  [uti  modo  diximus)  hifee  Charaderibus  pie- 
rumque  notavi  •,  o,  1,  2,  3,  4,  6,ufquead  10,  15,  aut  plures  gradus.] 
Prsdidi  autem  Yenti  vires  12  circiter  aut  14  graduum  horum  .refpondere 
sftimavi  :  8c  a  quamplurimis  iteratis  experimentis  animadverti,  Tur- 
binem  iftum  circiter  3  3  pedes,  fpatio  Semi-fecundi  Minuti  percurrere, , 
live  45  Milliaria  in  Hora.  Under  colligo  Yentum  concitatiffiinum  8c 
maxime  liimbofum  ("illo  vehementiffimo,  qui  Menfe  Novembris  1703? 
furebat,  haud  exceptoj  non  plus  quam  50  aut  60  millia  paffuum  hors 
fpatio  prstervolare. 

Poftquam  rapidorum  Yentorum  Yelocitatem  dimenfi  fumus,  qus  fit- 
minus  rapidorum  celeritas  conjicere  haud  difficile  eft.  Horum  enim 
curfus  pariter  notavi,  variifque  ab  Experimentis  edodus  fum,  horum 
nonnullos  15,  quofdam  13,  alios  multo  plura,  aliofque  multo  pauciora  > 
milliaria  hors  fpatio  conficere  :  quofdam  autem  tarn  lento  motu  ferri,^ 
ut  vix  unum  milliare  in  hora  peragrent.  Alii  porro  Yenti  funt  adeo 
tardigradi,  ut  eofdem  aliquis,  equo  vel  pedibus  iter  faciens,  facile  pra-- 
vertat.  Quod  Senhbus  patet  *  quoties  gradum  fiftimus,  lenem  auram  nos 
placide  ventilantem  percipimus  :  fin  autem  cum  eodem  pergimus,  nul- 
lam  prorfus  fentimus  .*  fi  vero  celerius  pedem  movemus,  comitantis  8c 
confpirantis  Aura  loco,  adverfantem,  8c  in  ora  vultufque  fpirantem  1 
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aerem  perfentimus.  Its,  quiefcente  prorfus  Atmofplma,  Sc  ftagnante,  fi 
forte  ambulamus^  aut  equitamus,  lenem  Auram  nos  tunc  prementem 
fentimus,  tantarum  nempe  virium,  quanta:  motui  quo  ferimur  refpondent. 
Eodemque  Motus  gradu,  five  Yelocitate,  fertur  Yenti  aura,  five  Aeris 
fluxus,  cum  pari  impetu  nos  morantes  aut  ceffantes  premat. 

Hoc  unum  infiiper  quoad  Sonos  obfervabo  :  nempe,  cum  eorum  Motus 
Vento  celerior  fit,  patet  quod  iftas  Atmofphasr*  partes  quibus  imprimun- 
tur,  aut  deferuntur  Soni,  non  funt  e*dem  ac  ill*  ex  quibus  conflantur 
Yenti,  fed  quasdam  ali*  magis  *there*  8c  volatiles,  quantum  divinare 
licet.  Venti  enim  celerrimi  haud  plus  quam  6 o  milliaria  Horae  fpatio 
praetervolant :  Soni  vero  plus  quam  700  millia  paffuum  eodem  tempore 
percurrunt. 

Sin  autem  objiciatur  quod  Yenti  Sonos  celeriores  aut  tardiores  reddunt.' 
‘Refponderetur  *  Hoc  non  a  folo  proprioque  ventofarumparticularumfluxu, 
feu  tendentia  proficifci,  fedpotiusab  omnium  Atmofphser*  particularum, 
cum  craffiorum,  turn  cetherearum  conjun&o  8c  confpirante  motu.  Qu* 
Curfus,  five  Motus  dire&io,  fi  Sonorum  Undulationibus  faveat,  Sonorum 
appulfum  exinde  accelerari  $  fin  adverfetur,  retardari,  omnino  verifimile 
eft. 

§.  13.  Be  Sonorum  Velocitate. 

Ex  quamplurimis  qu*  prsenotavimus,  firmiflime  concludo,  Sonos  hoc 
Yelocitatis  gradu  propagari,  Nempe,  ad  Milliaris  intervallum  (Jive  5280 
Pedum  Anglicanorum)  fpatio  9  -•  Semi  fecundonim  percurrere  ;  Yel  (quod 
eodem  reditj  Pedes  571  unius  Semi-fecundi,  vel  1142  Pedes  unius  Se- 
cundi  Minuti  Temporis  fpatio. 

Hoc  autem  praedidtum  fpatium  pertranfeunt  Soni,  fi  tranfverfus  At- 
mofphacr*  fluxus  intercurreret,  &  eft  Medius  eorum  P rogrefus  five  Motus . 
Sin  autem  Yentus  Soni  rapiditatem  augeat,  poffibile  eft  ut  plufquam  600 
Pedes  Semi-fecundi  fpatio  pnetereat.  Yel  e  contra,  fi  moramei  innedtat, 
haud  plus  quam  560  Pedes  eodem  temporis  intervallo  progrediatur. 

Pracdid*  Obfervationes,  8c  Experimenta  non  parum  conducere  viden- 
tur, 

1.  Philofopho  *,  qui  vel  hinc  aliqua  ex  parte  inftrudlior  fit  ad  arcanam 
Sonorum  Naturam  inveftigandam  ^  8c  eorundem  piurima  Phenomena 
abftrufa  explicanda. 

2.  Nauta  *  qui  hinc  difcat  quanto  intervallo  abfunt  Naves,  quas  procul 
fludluantes,  vel  ad  anchoras  ftantes  cernit  :  quam  longe  item  Tellus,  aut 
optata  Arena,  eminus  confpedta,  diftat.  Qua?  ex  Sclopetis  de  induftria 
explofis,  figno  quodam  dato,  facile  certoque  innotefcant. 

3.  Militi  \  ad  inveniendum  quam  procul  Hoftis  Caftra  locavit  5  ad 
quam  diftantiam  flta  eft  Urbs  obfefta,  Arx,  Armamentarium*  8cc.  ad 
Tormenta  muralia  libranda,  8c  dirigendos  Pyrobolos,  glandefque  igni* 
vomas. 

4.  Geographo  :  ad  Locorum  diftantias  facilius  8c  dertius  menfurandas. 
Quivis  enim  intra  horam  unam  aut  alteram,  parva  pulveris  pyrii  copia 
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inftrudus,.  totam  fere  Regionem  Tabula  accuratiffime  defcriptam  hoc 
padto  exhibeat.  Sclopeta  enim  difplofa  Diftantias  (prout  diximus)  often* 
de  it  :  8c  quodvis  Inftrumentum  Mathematicum  quo  metiuntur  Angulos 
vel  Inftrumentum  illud  vulgare  quo  Decempedatores  utuntur  ( the  Plain 
Table  vocatum,)  vel  fola  Regula  Pinacidiis  inftruda,  variorum  locorum 
Situs  indicabit^  qu£  deinde  delineare  haud  difficile  eft. 

Hac  etiam  ratione  in  Mapparum  reditudinem,  8c  veritatem  quis  facile 
inquirat  $  &:  ftquos  habeant  errores,  corrigat. 

#  Hcec  demum  (Soni)  obfervandi  ratio,  Locorum  inacceftbrum,  prefer.- 
tim  vero  latifiimorum  Fluviorum,  Sc  ejufmodi  locorum  haud  aliter  men- 
furabilium,  diftantiis  dimetiendis  magnopere  inferviat. 

5.  Echometra.  De  hoc  ludicro  8c  jucundo  Soni  Pha?nomeno  (foil.  Echo ) 
licet  plurimi  dodi  viri  olim  8c  poftea  follicite  quaffiverint,  de  plurimis 
tamen  ad  idem  fpedantibus  non  bene  inter  fe  convenit  ;’fpeciatim  de 
fpatio  Loci^  ad  repetitionem  1,  2,  3  vel  plurium  Syllabarum  neceftario* 
vel  (quod  eidem  redit)  de  fpatio  ab  Echo  peragrato  in  certo  quodam  tem- 
poris  intervallo.  Merfennus —  — -paftiis  ad  Vocem  Monofyllabam  re- 
petendam  concedit  *,  Blancanus  24  paffius  (cni  aftipulatur  noftras  celeber-  - 
rimus  Dr.  Plott ,)  fed  Ath.  Kircberus  afterit  nihil  omnino  certi  de  eo  defi- 
niri  pofte,  quod  nempe  Yentorum  variatio,  viriumque  Soni  intenfto  8c  re- 
miffio,  8c  multa  alia  immenfam  variationem  pariunt. 

Rationem  autem  hujus  dftfenfus  inter  laudatos  hofce  viros  reddere 
haud  difficile  eft.  Ex  plurimis  enim  caufts  oriri  poteft*  ex  tarditate  ni- 
mirum  &  diverfa  noftrorum  Senfuum  difpofitione  •  vel  ex  varia  Sonorum 
audibilitate  v  ex  Syllabarum  ipfarum  gravi  vel  acuto  fono  five  earundem 
contrada  vel  produda  pronunciatione vel  ex  qjialibet  alia  caufa  temporis 
intervallum  protrahente.  Nullus  enim  dubito  (Exempli  gratia)  quin  ft 
Objedum  aliquod  Phonocampticum  repercutere  potuerit  omnes  Syllabas 
hujufce  fequentis  carminis,  viz. 

Vocalis  Nymphs ,  qua  nee  reticere  loquenti , 

Quod  haud  valeret  repercutere  omnes  Syllabas  fequentis  carminis,  quo* 
niam  paulo  produdior  eft  ejus  pronunciatio. 

Corpus  adhuc  Echo ,  non  vox  erat ,  &  tamen  ufum : 

£t  multo  minus  repetere  valeret  afperas  omnes,  8c  produdas  Syllabas  fe- - 
quentis  carminis  licet  numero  pauciores, 

Arx ,  tridens,  roftris ,  fphinx ,  pr after,  torrida ,  feps ,  Jtrix . 

Verum  a  prscedentibus  de  Sonimotu  Obfervationibus  concludere  licet. 
Quod  uti  Soni,  ita  ’H>»v  certa  8c  determinata  fpatia  in  certo  quodam  pra?~ 
feriptoque  tempore  percurrunt.  Quod  ipfum  ab  experientia  fepiusedodus 

fum  , 
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Turn,  fcil.  Echo  redire  in  duplo  temporis  intervallo  quo  Vox  primaria  Ob- 
jedum  Phonocampticum  pertingebat,  ex.  gr.  Echus  regretfus  in  eodem 
temporis  intervallo  filer  it,  in  quo  Primarius  Sonus  duo  Stadia  percurriiTet 

£  non  repercuffus  fuiffet. 

Et  hoc  in  dimetiendrs  Locorum  diftantiis  magno  mihi  ufui  fa?pe  fuit. 
Exempli  gratia;  Cum  in  Thamejis  fluvii  ripa  ftarem,  Villae  Woolwich  op- 
pofita,  monofyllabae  vocis  Echo  a  Domibus  adverfis  repercufia  fuit  in  fex 
Semi-fecundis  Minutis  temporis.  Unde  colligo  Latitudinem  fluvii  Tha- 
Tnejis ,  eo  loci  a  margine  unius  Ripx  ad  margioem  alterins,  1712  pedes 
Anglicanos  efle,  five  fupra  quadrantem  miftiaris.  Nam  ut  9,25  (Semi- 
fecunda)  :  ad  5280  (pedes  in  milliari  uno) ;  Ita  6  (Semi-fecunda/:  ad 
3424,  8  pedes  Cu jus  dimidium  eft  171 2,4  pedes. 

Denique  hoc  padto  Intonantiim  Nnhiim  Altitudo ,  Sc  ipfius  Tomtrn , 
Fulgurifque  Diftantia  facile  innotcfcant. 


Qfthe  Nature  ^  ■  Elegant  illinium  Prsefulis  *  Armachani  commentariolum  de  Sono  fum- 
Jnd  Property  o/ma  animi  voluptate  perlegi,  at  circa  Semiplani  figuram  in  cals  ejus 
Sounds,  by  Dr.  feripti  commemoratam,  vereor,  ut  fatis  aflequi  mentem  Audoris  va- 

Grandi  w-S^'luerilTl. 

t*vid°Pki.'TrGti,  Comparat  dodiffnnus  Prsful  feientiam  auditus  cum  Theoria  vifio- 
«  1 56.  jbrid.  nis,  atque  ut  hscin  diredam,  reflexam,  8c  refradam  diviclitur,  ita  illam 
p.  5°8,  pari  ratione  trifariam  diftribuit,  ut  non  modo  fonos  diredos,  Sc  reflexos 
(quod  dudum  in  ufu  fuit)  fed  8c  refrados  confideret}  quern- a  d mo dum  au- 
tem  eximiis  inventis  opticis,  catoptricis,  8c  dioptricis  vifionem  a  majori- 
bus  noftris  magna  jam  ex  parte  perfedam  fuifle  animadvertit,  ita  com- 
pluribus  inftru mentis  Acufticis,  Catacufticis^  Sc  Diacufticis,  five  Phoni- 
cis,  Cataphonicis,  Sc  Diaphonicis  (uti’ovis  enim  modo  denominate  audi- 
tum,  tarn  ex  objedi,  quam  medii,  vel  organi  parte  perfici  pofle  non  du- 
bitat,  eoque  fpedantia  problemata  proponit,  qus  tamen  in  hoc  feripto* 
nedum  abfque  demonftratione,  fed  Sc  abfque  determinatione,  aut  con- 
ftrudione  ulla  exhibentur  ,  unde  non  major  ad  ipforum  folutionem 
lux  nobis  affulget,  quam  qua* ,  ante  inventa  a  M.  Galilso  feientis 
motus  principia,  haberi  potuiflet  ad  enodationem  problematum  circa 
determinandam  projedorum  femitam ,  vel  aquarum  ex  data  altitu* 
dine  defeendentium  velocitatem,  propofitorum.  Neque  enim  affirmare 
verebor,  perinde  ignota  nunc  efle  Acuftics  dedrins  fundamenta,  certe 
nondum  palfim  vulgata,  aut  inter  erudites  recepta ;  licet  fortaife  lauda- 
tilfimo  huic  Prafuli  innotuifle  videantur,  fi  qu£  ab  illo  indicata,  Sc  pro- 
tnifla  funt,  attendamus,  quorum  quidem  uberiori  expofitione,  atque 
aperta  demonftratione  totam  fibi  literariam  Rempublicam  demeruiflet  * 
cum  vix  credendum  fit,  omnes  fimplici  ilia  Opticorum,  Sc  Acufticorum 
comparatione  fore  contentos,  qux  vix  ultra  fatis  latam  analogiam  exten¬ 
der,  ob  tot  diferimina,  quibus  propagatio  Lucis  a  diffufione  Soni  fe- 
cernitur :  inter  qua*  illud  palmarium  eft,  quod  Lux  per  lineam  redam 
Temper  exporrigitur,  dum  fonus  etiam  per  curvas.  Sc  inflexas  utcunque 

femitas 
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femitas  quaquaverfum  fpargitur,  atque,  intercepto  cujufvis  opaci  corporis 
obice,  fenfibilis  redditur. 

Et  vero  hsec  ipfa,  quse  de  Soni  difFufione  dodiflimus  Audor  nofter  edif- 
ferit,  ejus  difFerentiam  a  lucis  propagatione  manifeftant :  docet  fiquidem, 
fonnm  fecus  parietes,  aut  fornices  lauvigatiiFnnos,  elliptica,  vel  cycloida- 
li5  potius  quam  circulari  flexura  donatos,  blando  quodam,  8c  expeditifli- 
mo  lapFu  feliciter  excurrere,  necnon  per  mollem  aquas  fuperflciem, 
fonoris  tremoribus,  quibus  aer  crifpatur,  obfequentem  validius  promove- 
ri  :  qus  vereor,  ut  in  luminis  propagatione  adeo  generatim  obferventur  * 
nam  de  Ellipfi  quidem  hoc  tantum  habemus  ex  catoptrica  demonftratum, 
qnod  radii  lucis  ex  altero  ejus  foco  D  emanantes,  8c  in  ellipticam  curvam 
ABC  impingentes,  inde  reflexi  in  alteio  foco  E  colligentur  *,  at  iiexf^o  14. 
alio  quovis  pundo  G,  praeter  focos,  exeant  radii,  non  omnes  amplius  in 
unum  pundum  coibunt,  Fed  ita  refledentur,  ut  curvam  caufticam /F/ 
contadu  Fuo  efForment,  Fupra  cujus  convexitatem  exiftentes,  uno  aut  al¬ 
tero  reflexo  radio,  non  pluribus  gaudere  poterunt,  in  ipFa  vero  curva  po- 
liti  aliquot  ex  maxime  vicinis  participabunt  *,  atqui  intra  ca  vita  tern  ejuf- 
dem  verFabuntur,  ab  omni  reflexorum  radiorum  illapFu  immunes  erunt, 
adeo  nullum  inde  fibi  emolumentum  obventurum  fperabunt. 

Gycloidem  quod  attinet,  oftendit  quidem  Cl.  V.  Joannes  Bernoullius 
in  Adis  Lipfue  1697.  Lucis  radium,  Fi  per  media  tranFiret,  quorum  ra- 
ritates  in  quolibet  pundo  juxta  rationem  Fubduplicatam  altitudinum 
variarent,  ita  continuo  fiexu  refrangendum,  ut  in  curvam  cycloidis  finua- 
retur :  at  Feu  refiexione,  feu  direda  per  idem  medium  propulfione,  quid 
figura  cycloidis  ad  feliciorem  luminis  difFufionem  conferret,  plane  non  ^ 
video  ^  haec  enim  curva  focis  omnino  caret,  adeo  ut  in  nullo  pundo  radi¬ 
os  recolligere  poflit,  fed  in  curvas  irregulares  abeunt  radii  ab  ipfa  reflexi, 
nifi  quod  ubi  ad  axem  K  L  paralleli  radii  PM,  <^N  in  Cycloidem  E  M 
KNH  inciderent,  tunc  linea  cauftica  per  contadtum  reflexorum  radio¬ 
rum  M  R ,  NS,  efFormata,  ex  binis  cycloidibus  ERL,  H  S  L,  circulo 
fubdupla:  diametri  generatis,  componeretur,  radiofque  reflexos  confertif- 
fimos  circa  utriufque  confinium  L,  ad  medium  bafis  refledentip  cycloidis 
exhiberet  :  cacterum  tarn  in  his  quam  in  aliis  caufticis  ex  qualibet  lumi- 
nofl  pundi  radiorumque  pofitione  refult antibus,  easdem  obfervationes  lo¬ 
cum  haberent,  quas  Fub  nnem  prarcedentis  paragraphi  caufticis  per  ellip- 
lim  efformatis  competere  diximus.^ 

De  plana  aquarum  fuperficie  nihil  eft  quod  addam,.  cum  pat  eat,  lucis 
radios  per  illam  aut  omnino  refrados  tranfire,  aut  ordmata  reflexione.  in 
adverfam  partem  remit ti,  perinde  ac  e  chryftalli  folidioris  Fuperficie  ^ 
imo  ab  hac  aliquanto  fortius,  quam  ab  ilia,  tantum  abeft,  ut  per  illam 
facillime  repentes  indiredum  expeditiuspromoveripoiFint,  illumqueblan- 
dum  progreiium  obtinere,  quern  tremoribus  harmonicis,  per  mollem  a- 
quarum  fuperficiem,  crifpatione  £ua  ipForumflexui  Fe  accommodantem,  fer- 
pentibus  Audor  tribuit  ;  immo  8c  dubitare  licet,  anlardgatiifima?  fpecu- 
lorum  fuperficies,  perinde  ac  luminis,  fic  foni  reflexionibus  valde  condu- 
cerent  cum  Echo  ipfa  fpeluncarum  receffus  afperri.nos,  magis  quam  po- 
5  D  d  d  litos. 
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litcs,  ac  tenui  gypfo  incruftatos  parietes  habitare  videatur,  ab  incultis 
vallibus,  ab  anfraduofis  antris,  atque  e  veterum  aedificiorum  ruderibus 
frequentius  refpondcns. 

_  Jam  Acufticum  ipfum,  feu  fpheram  Phonicam  ab  eodem  propofitam 
divipando  magis,  quam  interpretando,  exponere  utcunque  aggr  diar  verl  ■ 
bis  illius  primuin  addudis,  ut  cum  meis  conjeduris  mox  fubjiciendis- 
conferri  queant,  8c  quam  exade  iifdem  refpondeant  cujufiibet  poiiit  arbi— 
trio  judicari. 

Addam  hoc  loco ,  inquit  Audor,  Semiplani  Acuflici,  fen  Sphere  Phonics 
fguram7  quaji  tentamen  ad  magnum  fcientia  hujns  principhm  explicandnm 
quod  in  Jo  nor  inn  progrefjione  confifiit.  Confiderctis  oportet  rude  hoc  fevii-- 
planum  velut  horizonti  parallehnn7  Siam  fi  eidem  perpendiculare  fuerit7  flip . 
pono  extremitatem  Illius  fnperiorem  non  ctmplius  circnlarem  fnturam7  fed 
hyperbolicam ,  partem  vero  inferiorem  &qnalem  fore  uni  ex  ma  imis  terra 
circulis  ;  adeo  ut  u  river  fa  fphera  Phonic  a,  ft  ita  appellare  liceat7  Jit  quad  ant 
hyperbola  [olida,  fnper  concava  bafis  Jpherica  fuperficie  eretta.  Porro  D  a*> 

Fig,  i6.  gramma  Londino  tranfmifium  hujufmodi  erat,  nullis  praterea  notis  ad 
ejus  illuftrationem  facientibus  inftrudum. 

Bg.  17.  *  Ipfe  igitur,  hoc  alio  Schemate  fubftituto,  mentcm  Audoris  aperire  fa- 
tagam.  Sit  terra  globus  CG  FEy  atque  in  pun  do  C  ejus  fuperficiei  Torus 
aliquis  excitetur.  Hie  per  terram  ipfam  nec  non  per  aerem  circuirqua-- 
que  propagabitur,  adeo  ut  quo  tempore  ad  maximum  terra  cifculum  polo 
C  deferiptum,  nempe  ad  Peripheriam  G  B  E  aut  rcipfa  (licet  fortaife  in- 
fenfibiliter)  pervenit,  aut  faltem  (livalidior  eiPetj  perveniret,  per  aerem 
difmfus,  quoddam  fpatium  repleret,  pro  varia  tranfitus  facilitate,  non 
prorfus  fpherice,  fed  inxqualiter  exporredum,  8c  a  perimetro  hyperbola 
GLARE ,  circa  axem  C  A  0  fonoro  corpori  C  perpendicularem  pofita1 
circumfcnptum  *.  imo  \ero  a  fuperficie  conoidis  hyherboliCcr,  quam  hyper-- 
bola  A  L  G  circa  fuum  axem.  rotata  generat,  definitum.  Itaque  univerfa 
iphera  pbonica,  per  quam  dato  tempore  bonus  extenditur,  erit  folidunr 
fpatium  comprehenfum  ab  hyperbolica  conoide  G  A  E  B7  qua?  maximo 
terras ^circulo  G  B  E  infiftit,  8c  concava  fuperficie  hemifpherica  GCEB 
inferms  terminatur  ;  quod  quidem  fpatium  piano  ad  horizontem  parallekn 
ubdibet  fedum,  exhibebit  femicirculum  L  I  A,  qualem  oftendit  Audoris 
ngura,  quern  8c  lemiplanum  appllat,  eo  quod  ipfius^  diagrammatis  pro— 
lpedus  alteram  folum  medietatem  ejus  exhibeat,  dimidia  reliqua  trans 
hyperbolam  verticalem  (epax  Sc  ipfa  phonicam  fpheram  per  axem  bifariam 
.tecat)  pnconfpicuapnanente.  Yerum  quae  fit  hujufmodi  hyperbola  fpecies 
aut  quibus  pnncipiis  dodrina  hxc  fulciatur,  nec  Audor  indicat  nec  mihi 

iuppetit  unde  hac  de  re  quidpiam  certi  conjiciam. 

Quod  unum  fupereft,  adnitar,  ut  inverfo  veftigandi  ordine  procedens 
detegam  primo  per  quod  linearum  genus  tremores  fonoros  diffundi  opor- 
teiet,  ut  in  ejufmodi  hyperbolam  dato  tempore  expanderentur  i  fecundo 
qu^  rantatis  variatio  foret  in  variis  aeris  altitudinibus  fupponenda,  ut 
(liante  rctractionis  communi  lege,  qualem  radii  lucis  obfervant)  fonorum 
dirediones  juxta  inventam  linearum  fpeciem  fledere  poffet  *,  ac  tertio 
qua.  viciihm  dicenda  fit  lex  refradionis,  quam  fonori  tremores  in  ejuf— 

modi 
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modi  curvarum  genus  abeuntes  fequuntur,  fuppoiita  raritatis  aeris  varia- 
tione  tali,  qualem  plerique  Philofophorum,  &  Mathematicorum  in  illo 
agnofcunt  juxta  reciprocam  rationem  ponderis  atmofphaUE  incumbentis, 

8c  inferiores  partes  gravantis,  quam  experimentis  congruere  teftantur. 

Pro  quo  confideremus,  corpus  fonorum  C  tremores  fiios  per  diredtiones 
C  n.  Cm ,  C  h,  quaquaverfus  communicare,  aut  certe  juxta  eas  lineas,  per  p/£l 
quas  impulfum  fuerat,  fe  reftituendo-  repeliere  aerem,  eumdemque  fre- 
quentiflimis  ofcillationibus  protrudere,  quibus  crifpatur,  atque  ad  motum 
tremulum  juxta  eafdem  diredtiones  diffufum  follicitatur^  hi  ergo  tremo¬ 
res  quodam  minimo  tempore  perveniffe  concipiantur  ad  pundta  n,  m , 
unde  iter  fnum  profequentes,  fuccellive  pofl:  aliud  datum  tempus  fimul 
propagabuntur,  primus  ad  pundtum  N,  fecundus  ad  M,  tertius  ai 
iterumque  pofl:  aliud  datum  tempus  fimul  progredientur,  prior  ad  G, 
alter  ad  L,  poftremus  ad  A.  Nunc  igitur  lineas  quidem  Cn  NG,CmM 
L ,  Cb  HA ,  per  quas  quilibet  tremor  fuccefive  diffunditur,  voco  Radios 
fo7ioros  *,  lineas  vero  n,  m,  h,  N  M  H,G  LA,  quas  pra?didti  fonori  radii,  om- 
nefque  alii  fynchroni  iis  intermedii  dato  quolibet  tempore  fimul  attin- 
gunt,  Undas  fonoras  appello. 

Et  quidem  in  medio  prorfus  ubilibet  uniformi,  ceffante  caufa,  qua?  tre* 
mores  fonoros  a  fua  diredlione  in  hanc,  vel  illam  partem  defledtere  cogat, 
patet  fonoros  radios  femper  redtos  procedere,  feu  per  viam  breviflimam 
ab  uno  ad  alium  terminum  diredte  progredi,  atque  undas  penitus  circula¬ 
tes  fonoro  corpori  concentricas  efficere,  quia  cum  non  majorem  hie,  quam 
alibi  tranfitus  difficultatem  inveniant,  utique  ad  pares  diftantias  finguli 
dato  quovis  tempore  elongabuntur  *.  Secabit  autem  radius  quilibet  undam 
fuam  perpendiculariter  ,  atque  und#  quilibet  concentricas  8c  fimilts 
erunt,  ut  conftat  ex  elementis. 

At  in  medio  difformis  denfita^ls,  velut  in  aere  te nve  circumfufo,  qui 
diverfam  pro  varia  altitudine  (nam  caloris,  frigoris,  humiditatis,  8c  fic- 
citatis  vices,  qu<e  ad  certam  legem  revocari  non  polfunt,  pro  nunc  feponi- 
mus^  raritatem  obtinet,  folus  radius  CHA  perpendiculariter  trajiciens 
omnes  aereas  lamellas,  five  fuperficies  terras  concentricas,  irrefradtus  trail* 
fibit,  ac  redtus  manebit  *  ca:teri  vero  iifdem  fuperficiebus  oblique  impin- 
gentes  continuo  quodam  flexu  in  quolibet  pundto  reftingentur,  8c  in 
curvas  Cm  ML,  Cn  N  G  finuabuntur*  nec  non  pro  varia  tranfitus  faci¬ 
litate  non  ad  eandem  ubivis  diftantiam  dato  tempore  progredientur,  quare 
pundta  A,L,G,  aut  H,  M,  N,  quas  eodem  momento  fonus  per  quoflibet 
radios  emiflus  attingit,  inaequaliter  a  fonoro  C  remota  erunt,  adeoque  undse 
A  LG  H  M  N,  hmn ,  omnino  circuli  non  erunt  corpori  fonoro  concen¬ 
tric!,  fed  alterius  generis  curva?,  quas  tamen  oportet  invicem  fimiles  effe, 
ac  fimiliter  pofitas  ;  quare  in  hypothefi  noftri  Audtoris,  qui  extremam 
illam  undam  A  LGy  ultimos  slobi  terraquei  fines  lambentem  hyperboli- 
cam  voluit,  necefie  eft  quafvis  alias  undas  intermedias  HMN ,  hmny 
elfe  hyperbolas  fimiles,  ac  fimiliter  pofitas,  diverfis  quidem  verticibus, 

A ,  H,  b ,  fed  eodem  centro,  ad  eumdem  axem,  8c  fub  ilmilibus  laterum 
figuris  deferiptas^  nam  quicumque  fit  ratio,  quas  ofteudat,  ob  fimultane- 
um  appulfum  foniad  pundta  A,  L ,  G,  per  vias  fynchronas  C  H  A,C  ML, 

D  d  d  2  CNG, 
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C NG,  unde  ALG  faceftere  in  curvam  talis  fpeciei  (puta  hyperbolicam 
eadem  prorfus  iifdem  fundamentis  evincet,  ob  fimultaneum  appulfum-foni 
etiamad  punda  Hy  My  N. ,  per  fynchronas  lineas  Ch  Hy  C  m  M ,  CnN, 
undam  H M  Ny  in  curvam  ejufdem  fpeciei.  (nempe  hoc  cafii  in  hyperbo- 
lam  fimilem,  ac  fimiliter  pofitam)  pariter  abire,  ut  de  fe  conftat.  Necr 
dubium  infuper,  fonoros  radios  C  H  Ay  C  M  LyC  NGy  Temper  undas  illas 
fimiles  ALG,  H  M  Ny  hmn  debere  perpendiculariter,  five  ad  redos 
angulos  fecare,  ut  in  circularibus  undis  contingit  $  quod  cum  in  fimili 
propofito  de  lucidis  undis  oftenderit  jam  Vir  Cl.  Chrift.  *  Hugenius,  non 
*  in  Tra&atu  eft  cur  in  hac  obfervatione,  pluribus  momentisconfirmanda,  tempus  teratur. 
g a llico.de  Lu-  Itaque  inveftigatio  via?,  per  quam  radii  fonori,  juxta  hypothefim  Au* 

mine,.?.  44.  £toris  noftri,  propagantur,  ad  hoc  pure  geometrictim  Problema  reducitur, 
ut  inquiratur  natura  curvarum,  quailibet  hyperbolas  fimiles.  Sc  circa  eum- 
dem  axem,  eodem  centro  fimiliter  defcriptas,  perpendiculariter  fecantium. 
Sint  hyperbola  fimiles  A  L  G,  H  M  Nyhvi  ny  aliaeque  innumerae  inter- 
mediae,  aut  fupra,  vel  infra  ipfas  fimiliter  pofita?,  idem  commune  cen¬ 
trum  6  habentes,  eodemque  axe  0  A  Hy  cui  alter  0  S  conjugatur,  de- 
fcripta?  .«  ducenda  eft  per  pundum  Ccurva  Cm  M  L,  aut  C  n  N G,  pro- 
pofitas  omnes  hyperbolas  perpendiculariter  fecans.  Defcribatur  per  datum: 
pundum  C,  inter  afymptotos  0  Ay  0  5,  hyperbola  Cm  M  L  talis  nature, 
ut  pofita  ratione  tranfverfi  lateris  priorum  hyperbolarum  AL  ,  H  My  &c. 
ad  latus  redtum  earumdem  asquali  rationi  t  ad  ry  poteftates  ordinatarum 
L  ^denominatse  ab  exponente  r  fint  reciproce  proportionales  poteftatibus 
abfeiffarum  a  centro  0  ^denominatis  ab  exponente  t,  nempe  fadaO 

I"  .  !(  ' 

%  19.  Sc  <j^L=yy  ita  ut  /=■ - f.m  five,  duda  qualibet  alia  ordinata  m  iy  M  /, 

X  5 

ita  ut  ratio  diftantiarum  a  centro  0  ^  Of  fit  reciproce  tam  multipli-. 

cata  rationis  applicatarum  IMy  QL,  quam  multiplex  eft  fradio—  uni* 

tatis.  Dico  hanc  fatisfacere  quaefito  ^  duda  enim  cujufvis  hyperbola  A  L 
tangente  L  P  in  pundo,  ubi  a  curva  C  M  L  fecatur,  necnon  SLR  tan- 
gente  ipfius  hyperbolae  CM  L  in  eodem  pundo,  patet  ex  his  qua?  in  Then- 
rematum  Hugenianorum  demon  ftrat  ion  e,  cap.  7.  n.  9.  oftendimus,  fore 
0£ad  ut  exponens  poteftatis  diftantiarum  0  ^  ad  exponentera 
poteftatis  ordinatarum  ^Ly  nempe  ut  t  ad  r  \  fed  ut  t  ad  r,  nempe  ut 
tranfverfum  latus  ad  redum,  ita  per  37. 1.  Conic,  eft  redangulum  0  g P ad 
quadratum  igitur  ut  0  j|^ad  <^Ry  five  fumpta  communi  altitudine 

<|P,  ut  redangulum  0  ^Pad  redangulum  ita  redangulum  OQP 

ad  quadratum  QLy  quod  ideo  aequabitur  redangulo  P^R  quare  angulus 
PLR  redus  erit  :  unde  curva  C  ML  perpendiculariter  occurret  in  pundo 
L  hyperbola?  A L  G,  eodemque  modo  alias  hyperbolis  HMN,  hmny  in 
pundis  My  m,  in  quibus  illas  fecat,  perpendicularis  effe  oftendetur  ^  quod 
erat,  &c. 

Hinc  primo  colligitur,  quod  fi  hyperbola  determinans  fph^ram  Phoni- 
cam  Audoris  noftri,  nempe  A  L  G,  alisque  fimiles  concentric^  HMN, 
b  m  7i,  fuerint  ^quilatera?,  tunc  propter  ^qualitatem  laterum  t0  8c  r,  hy- 
r  perbola 
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perbola  CMLe rit  8c  ipfa  hyperbola  Apolloniana,  8c  quiclem  pariter. - 
aequilatera,  ejus  enim  a’quatio  fuperius  allata  transformabitur  in  hanc 

~ubi  ratio  ordinatarum  limpliciter  reciproca  erit  rationis  diftantia- 

rum  a  centro,  itaque  radii  pariter  fonori  aeque  ac  fonorac  undae-,  juxta  hanc 
hypothefin  forent  hyperbola:  ejufdem  fpeciei,  diverfa  duntaxat  politione 
collocata:;  Memini  porro  Illuftriffimum  Equitem  Ifaacum  Newtonum  Op. 
tics  fuse,  lib.  3.  p.  287.  Obferv.  10.  oftendere,  quod.  8c  radii  lucis  trans* 
duorum  cultrorum  acies  in  obfcurum  cubiculum  admiffos,  in  hyperbolicas 
fimbrias,  qualis  effet  CM  L,  pariter  linuari,  cujus  phaenomeni  fl  ratio 
phyfica  afferri  poffet,  eadem  hyperbolicos  pariter  foni  radios,  qualesAr-* 
machaniPrafulis  fyftema  invehere  videtur,  fortafle  perfuaderet. 

Secundo  obfervandum  eft,  quod  ft  plures  ejufmodi  curvae,  leu  radii  hy-- 
perbolici  m  M  Jb,  nNG ,  &c.  fecantes  undas  hyperbolicas  A  L  G,  HMN, 
Sec.  perpendiculariter  deferibantur,  non  in  unum  exade  pundum  C  po-  - 
terunt  convenire,  tametfi  propius  8c  propius  coeant  ad  partes  C,  atquead  , 
intervallum  pervenire  polhnt,  minus  quolibet  dato  intervallo  *  quare 
concipiendi  erunt  radii  illr  hyperbolici  a  corpufculo  C  alicujus  extenlionis 
procedere,  non  ab  aliquo  mathematico  pundo,  quod,  ipfum  convenientif- 
limum  eft  *,  fonus  enim  ex  collilione  corporum  nafeitur,  non  ex  Unius  ri¬ 
gor  oft  pundi,  feu  termini  extenlionis  tremore  produci  poteft. . 

Imo  cum  omnes  undas  a  fonoro  corpore  propagate  effe  debeant,  ut  fu- 
pra  vidimus,  hyperbolae  limiles  *  congruum  eft,  ut  concipiamus,  corpus 
lonorum  C  quaff  fibrillam  minutiffimam  frequentiffime  ofcillantem,  cujus 
minima,  8c  velutL  initialis  unda  infinite  propjsmodum  exigua  2  3  4,  8c 
ipfa  revera  hyperbolica  lit,  feu  potius  apex  phyffeus  alicujus  hyperbolas^ 
ita  ut  nimiruimfibrilla  ofcillatoria  corporis  fonori  C,  dum  pulfatur,  ex  fftu 
diredo  2  C  4  detrufa  in  fftum  concavum  2  5  4,  vi  percuffionis  adigatur, 
turn  vehementiflimi  elateris  fui,  nec  non  propriae  tenfionis  vi,  reftituta  in , 
convexam  hyperbolam  234  intumefcat,  ac  rurfus  reduda  alternis  vibra- 
tionibus,  fiuduans  hinc  inde,  luos  tremores  in  hyperbolicas  undas,  ipfimet 
initialibus  .2  3  4,  254  perpetuo  fimiles,  furfum,  ac  deorfum  fuapte  na- 
tura,  8c  in  medio  utrinque  libero  expandat,  fed  obice  terreftris  globi  CE 
(cujus  centrum  T)  impedita  fortalfe,  hyperbolicas  - undas  fuas.  dumtaxat- 
furfum  propaget,  &  Phonicam  Sphasram  ab  Audore  noftro  excogitatam  de- 
feribat,  hemifpherio  terre  ftri  ab  inferiori  parte  interruptam,  ac  defini-  - 
tarn.  Quod  fi  vera  effet  P.  Pardies  dodrina  Artie.  8t.  fua1  ftaticas  propo— ■ 
fita,  quod  chordae  extenfae  reipla  hyperbolicam  figuram,  qualis  ellet  254, 
cujus  centrum  fit  idem  quod  centrum  terras,  vi  proprii  ponderis  al-Iumant, 
nemo  non  videt  earn  ipfam  conlirmando  Audoris  noftri  fyftemati  fore» 
congruentiffimam,  hinc  enim  ratio  haberetur,  cur  ffbrilla  quaevis  fonori 
corporis,  C,  dum  ad  vibrationes  harmonicas  follicitatur,  in  hyperbolam. 
254  excurreret  centrum  habens  in  centro  terra:  T,  limiliterque  in  aliam 
sequalem  234  aflurgeret,  indeque  per  alias  ampliores  hyperbolas  tremo-, 
rem  diffunderet,  quarum  omnium  centrum  effet  0  aeque  diftans  a  fonoro. 

cornore  C  ac  fonorum  corpus  illud  remotum  fit  ab  ipfomet  centro  terra:  * 

1  5  '  quare j 
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quare  diftantia  C  0  squalls  femidiametro  Globi  Terraqtiei  limitem  define 
ret,  ultra  quam  nulla  fonora  un-da  propagaretur,  nullufque  'poffet  fonus 
audiri,  &  linea  O  S,  utpote  afymptotos  quorumvis  hyperbolicorum  ra¬ 
diorum,  per  quos  defertur  fonus,  confinium  beata?  illius  regionis  confti- 
tucret,  in  qua  ab  omni  terrenarum  rerum  ftrepitu  fecuris  in  fumma  tran- 
quillitate  philofophari  liceret 

Porro  ne  quis  fpeculationem  hanceo  nomine  contemnendamputet,  quod 
fibrilla  qusevis  fonori  corporis,  cumbrevilllma  fit,  ac  valide  diftenta,  Tem¬ 
per  in  fitu  redo  2  C  4,  manere  videatur,  nec  poffe  in  concavas,  aut  con- 
vexas  hyperbolas  2  $  4,  2  ?  z)  Tinuari,  confiderandum  infuper  eft,  hyper¬ 
bolas  quo  majoribus  axibus  praditse  fuerint,  eo  magis  ampliari,  &  ad  li- 
neam  redam  accedere  •,  itaque  ob  ingentem  diftantiam  centrorum  T,  vel 
0,  ficut-  lines  quas  gravia  cadentia  defcribunt,  licet  in  centrum  T  colli- 
mantes  pro  parallelis  habentur,  &:  arcus  circuli  horizontalis  cum  reda  ejus 
tangente  confunditur,  ita  8c  initiates  illas  hyperbolas  274,  294  ferme 
coincidere  dicendse  funt  cum  reda  2C4,  unde  fenlibilis  non  eft  incurva- 
tio  fibrillarum  ofcillantium  in  fonoro  corpore,  nec  fe  prodit  undarum  hy- 
perbolicarum  fpecies,  nifi  ubi  in  amplius  fpatium  G  LA  LG  dilatatse 
Fuerint  centro  fuo  propius  accedentes. 

Animadvertendum  adhuc  tamen,  his  principiis  pofitis,  confequens  fore, 
ut  fonus  hinc  inde  ad  latera  non  excurreret  ultra  fpatium  ab  hyperbolicis 
extremis  radiis  298#,  47  6g  comprehenfum,  quas  tangerent  reds  T  2, 
T  4,  a  centro  terra*  per  terminos  fibre  ofcillantis  adduda’  ^  ac  revera  fibr# 
illius  tremores  juxta  aliam  diredionem  non  procederent,  quam  per  T  2, 
T  3,  T  4,  aliafque  intermedias  angulo  2T4  comprehenfas,  fingulis  par- 
ticulis  fibre  ejufdem  correfpondentes,  itaque  fpatium  extra  didtas  hyper¬ 
bolas  2  9  8g,  4  7  6  g  pofltum  ab  omni  tremor  e  harmonico  vacaret,  nec  poffet 
juxta  fenfum  Audoris  phonica  fphsra  ad  integrum  t errs  hem ifpherium 
exporrigi  5  itaque  oportet,  nunquam  reipfa  unicam  ali quam  fonori  corporis 
fibrillam  tremere,  quin  terminos  aliarum  fibrarum,  quibus  conneditur,  8c 
inter -quos  diftenditur,  eo  ipfo  trahat,  8c  ad  harmonicum  tremorem  pa- 
riter  follicitet,  qus  rurfus  alias,  quibus  implicantur,  abducunt,  8c  ad  tre¬ 
morem  exftimulant,  quemadmodum  tenfa  chorda  mufica  ligneo  inftru- 
mento,  cui  alligatur,  tremores  fuos  evidenter  communicat  ^  itaque  har¬ 
monics  ofcillationes  in  alia  corpora,  quibus  mediate,  vel  immediate  con¬ 
neditur,  percuffa  fibra  fonori  corporis,  fubinde  transfunduntur,  licet  ma¬ 
gis  magifque  femper  debilitatae  ac  demum  infenfibiles  reddits  per  hemi- 
fpherii  terreftris  fuperficiem  fparguntur,  8c  longius  ac  longius  ferpentes 
obrepunt  (quod  auris^  ipfa  terra?  applicata,  8c  magnos  faltem  fragores  in 
maxima  diftantia  excitatos  difcernens  teftari  poteft)  itaque  ex  aliis  etiam 
locis  emergunt  alii  fonori  radii  hyperbolici  per  totum  terrae  hemifpherium, 
a  quibus  Phonica  fphera  Prefulis  Armachani  fatis  impleri  poffit. 

Secundam  quseftionem  generalius  folvere  conabor,  ut  major  indefrudus 
ehcTqueat  •,  intelligatur  quivis  radius  feu  lucidus,  feu  fonorus  N  71  G,  in 
cujufv is  nature  curvam,  continua  fui  refradione,  mutatus:  -quaeritur  qua 
leg  e  variari  fupponenda  fit  denfitas,  aut  raritas  medii  in  ejus  diverfis  alti- 

tudinibus, 
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tudinibus,  ut  ftante  refradtionis  theoria,  qua;  finum  refradtionis  Temper 
raritati  medii  refringentis  proportionalem  fupponit,  radius  ille  in  talis 
naturae  cnrvam  obire  potuerit  ?  Sit  axis  curvce  Nn  G,  quam  radius  refra- 
cius  efficit,  redta  C  0,  in  qua  fumpto  quolibet  pundto  C,  radio  quovis  CL 
dc-fcribatur  quadrans  circularis  L  P p,  ductaque  ubilibet  refradi  radii  tan- 
gente  ZyF,  w  agamr  ex.  C  radius  dieted  tangenti  parallelus,  occurrens 
c-irculo  in  P,  ductaque  PF  axi  parallela,  oceurrat  ordinatae  2V#  ad  axim 
perpendiculari  in  pundto  F  ■,  dico  inde  ortam  curvam  F/'Fexprimere  fuis 
ordinatis  F £>-,fq  raritates  medii  in  variis  ejus  altitudinibus  5  11am  quia 
C  P  eft  parallela  ipfi  R  ±C,  erit  angulus  P  C B  squalis  angulo,  quem  radius 
refradus  N  v  in  pundo  N  efficit  cum  perpendiculo  ;  &  ideo  BP  five 
F^erit  Temper  finus  refradtionis,  pofito  CP  finu  toto  $  quare  cum  fuppo- 
fita  lit  lex  ea  jefradtionis,  ut  finus  ejufdem  proportionalis  fit  raritati 
medii*,  utique  eadem  F  ^  exprim  t  medii  raritatem  ad  altitudinem  <B> 
five  adxquealtum  punchim  iV,  per  quod  radius  tranfit.  Quod  erat, 


Iii  noftro  autem  propofito,  ubi  — 


propter 


fi  F^ 


exponens  raritatem  aeris  vocetur  Z,  erit  Z  —  xrmT7Tf;  h  aut  Turn- 

X  ♦  ■  +  1 1 


ptaetiam  r9  8c  CP  pro  imitate,  fiet  Z  =  v'pT? atque  in  cafu 

quod  unda  hyperbolica  fuerit  aequilatera,  adeoque  8c  radius  hyperbola  ft— 

l  i 

milis  ^quilatera,  propter  t  =  i,  fiet  Z  '== 

Quoniam  vero  turn  t  Jacobus  Hcrmannus  turn  David  *  Gregorius  often-  ^ 
dunt  Curvam  quie  determinat  gradus  raritatum  aeris  efte  logarithmicam,*^?'  n  ,L:l 
adeo  ut  altitudmes  0  ^  o  q,  five  X  fint  logarithmi  numerorum  exponen-  5.  J 
tium  aeris  raritates  in  punctis  q:  patet  radii  continue  refradti  N  71, 

X  G  curvaturam  ea  lege  procedere,  ut  linus  complementi  incidentir,  8c 

refradtionis  ad  poteftatem—  r  elevati  rationem  habeant  compolitam 

ex  ratione  finuum  redtorum  ad  fimilem  poteftatem  evedtorum,  8c  ex  ratione 
quam  habent  logarithmi  raritatum. 

Ca?terum  etii  confenTerim,  ordinariam  legem  refradtionis  lucis  dare ' 
finus  mcidenti*  8c  refradtionis  proportionates  raritatibus  mediorum,  non 
didimulo  tamen  id  fortafte  non  adeo  exactnm  efte,  cum  ratio  finuum  in 
refachone  ex  aere  in  vitrum  fit  circiter  fefquialtera,  aer  vero  plufquani 
imllies  vitio  fit  rarier.  Sed  cum  viderent  Geometry  majorem  fieri  finum' 
refradtionis  in  traufitu  ad  aliud  medium  pro  majori  facilitate  qua  illud 
lux  penetrat  in  communi  hypothefi,  vel  pro  majori  difficultate  juxta  Car-- 
tefium,  qui  fupponit  e  contrario  lucem  magis  ref’ingi  ob  majorem  diffi- 
rariori  medio  quam  in  denfiori  ("ut  gravia  corpora  ob  majorem 
dimcaltatem  penetrandidenliora  corpora, in  hi  magis  ref  inguntur,refiliendo 
a  perpendiculari)  8c  utramque- legem  in  eo  convenire,  quod  pro  majori 
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medii  raritate,  major  fieret  refradtio  ^  hinc  invaluit,  ut  finus  proportions^ 
les  dicerentur,  non  quidem  facilitati,  aut  difficultati  tranfitus,  quarum 
alterutra  ab  aliis  in  dubium  vocatur,  fed  raritati  medii,  in  qua  omnes 
conveniunt,  licet  vera  proportio  illi  non  prorfus  refpondeat  in  eadem 
geometries  ratione  ^  itaque  ubicunque  raritatis  mentio  fa 61a  eft,  fubro- 
ganda  eft  fortaffe  facilitas  tranfitus  in  communi,  &  difficultas  in  Carthefiana 
hjpothefi,  praeterquam  ubi  diximus,  raritatem  ex  pondere  aeri’s  incum- 
bentis  variatam  reipondere  altitudinibus  ut  numeri  logarithm^  fuis  re- 
fpondent  *,  hoc  enim  exa&e  verifiimum  eft. 

Experiments  V.  i.  I  took  a  ftrong  Receiver,  arm’d  with  a  Brafs-hoop  at  bottom,  in 
concerning  which  I  included  a  Bell  as  large  as  well  it  could  contain.  This  Receiver 
ferew’d  ftrongly  down  to  a  Brafs-Plate,  with  a  wet  Leather  between,  and 
j4 Phial* Sound  was  full  of  common  Air,  which  could  no  ways  make  its  efcape.  Thus 
not  to  be  tranj-  fecur’d,  it  was  fet-on  the  Pump,  where  it  was  cover’d  with  another  large 
mined  through  Receiver.  In  this  manner,  the  Air  contain'd  between  the  outward  and 

1*i!pTi6v  inward -Receivers  was-exhaufted.  >  .  ;  3 

'  Now  here  I  was  fure,  when  the  Clapper  fliould  be  made  to  ftrike  the 

Bell,  there  would  be  adtual  Sound  produc’d  in  the  inward  Receiver,  the 
Air  in  which  was  of  the  fame  denfity  with  common  Air  *  and  could  fuffer 
no  Alteration  by  the  Vacuum  on  its  outfide,  fo  ftrongly  was  it  fecur’d  on 
all  fides.  And  as  I  faid  before,  that  if  the  fonorous  Body  fhould  fuffer 
in  any  meafure,  by  being  in  S  very  rare  Medium ,  fo  as  to  contribute  to 
the  lofs  of  its  Sound,  that  this  Method  feem’d  probable  to  difeover  it. 

Thus  all  being  ready  for  Trial,  the  Clapper  was  made  to  ftrike  the 
Bell*,  but  I  found  that  there  was  no  Tranfmillion  of  it  through  the  Vacuum, 
tho’  I  was  fure  there  was  adtual  Sound  produc’d  in  the  Receiver. 

This  plainly  fhews,  and  feems  pofitively  to  confirm,  That  Air  is  the 
only  Medium  for  the  Propagation  of  Sound. 

Propaga.  2*  To trT  whether  Sound,  which  fhould  be  propagated  in  a  Receiver, 
non  of  sound,  having  a  Communication  with  the  open  Air  at  one  fmall  Aperture  only, 
pajjmg  from  but  otherwife  intirely  furrounded  by  a  Vacuum  *,  whether  I  fay,  that 
the  jcnorouS'  Sound  would  be  increas’d,  or  continu’d  Sounding  longer,  at  each  Stroke 
TcJmlTJif  that  fl^ould  be  given  the  Bell,  than  it  would  do,  were  not  its  Body  encom- 
Jn  one  Direhi-  pafs’d  by  fuch  a  Medium  :  The  Bell  was  included  as  in  the  pre-mention’d 
on  only,  ib.  p.  Experiment  *,  only,  to  the  upper  part  of  its  Receiver,  was  ferew’d  a  Box 
with  Collars  of  Leather  ^  and  on  the  Top  of  the  outward  Receiver,  was 
laid  a  Brafs-Plate  with  a  wet  Leather  between  .•  In  the  middle  of  which 
Plate,  was  likewife  ferew’d  another  Brafs  Box  with  Collars,  as  before. 
'Thefe  Receivers  when  plac’d  on  the  Pump,  had  their  Boxes  ftanding  di- 
re&ly  one  over  the  other.  Through  both  of  them  in  that  Pofition,  I  paft 
a  hollow  Brafs  Tube,  which  exadtly  fitted  their  Perforations;  thus  the  in¬ 
ward  Receiver  had  a  Communication  with  the  outward  Air,  and  the  out¬ 
ward  Receiver  thereby  was  fecured  from  the  lngrefsof  the  Circumam¬ 
bient  Medium .  Now  when  the  Air  contained  between  the  Receivers  wras 
pretty  well  exhaufted,  and  the  Bell  ftruck,  the  Sound  was  fcnfibly  vei  y 

vigo* 


Chap.  IV.  Experiments  concerning  Sound .  401 

vigorous,  and  (I  think)  very  nearly  as  great  as  before  any  Air  was  taken 
away  at  all  ^  yet  if  ones  Finger  was  apply’d  to  the  Apperture  of  the 
hollow  Brafs  Tube,  the  Sound  would  be  fo  much  diminifh’d,  as 
but  juft  to  be  diftinguifh’d.  By  this  we  fee,  that  fmce  the  Sound 
in  that  ftate  cannot  be  tranfmitted  through  the  Receiver  that  in* 
eludes  it,  by  means  of  the  furrounding  Vacuum ,  yet  the  Receiver  is 
certainly  ftruck  with  it  •,  but  finding  no  conveyance  that  way  reverbe¬ 
rates  and  makes  its  PafTage  where  it  finds  leaft  Refiftance.  Nor  did 
I  obferve,  that  although  the  Sound  had  but  one  Paffage  from  its  Re¬ 
ceiver,  and  that  but  a  final  1  one,  that  it  continued  any  longer  from  the 
Stroke,  than  if  it  had  been  made  in  the  open  Air. 

3.  The  Receiver  which  contain’d  the  Bell  was  ferew’d  down  to  a  Brafs-  of  the  Proper 
plate,  with  a  Leather  between,  as  in  the  former  Experiment  ^  This  Re-  gfthn  of  sound 
ceiver  with  its  Bell,  wasfufpended  in  a  large  Glafs-Yeffel,  by  four  Twine- 
threads  to  the  top,  and  as  many  to  the  bottom  .*  whereby  it  remain’d  *  ’ 0 
in  the  middle  between  both,  concluding  that  thefe  Threads  would  fo 
abforbe  the  Water  when  it  fhould  come  to  be  put  in  ,  that  there 
could  be  no  Apprehenfion,  that  any  Sound  fhou’d  be  convey’d  by  them 
from  the  founding  Body,  any  more  than  if  they  were  intirely  Water. 

Thus  provided,  the  Clapper  was  made  to  ftrike  the  Bell,  whofe  Sound 
was  fomething  lefs  by  the  Interpofition  of  the  Glafs,  than  it  would  be, 
had  it  been  made  in  the  open  Air  *  however  it  was  very  audible,  and 
might  be  heard  at  a  confiderable  diftance  *  It  appear’d  to  the  Ear  to  be 
very  harfh,  in  refpedt  to  the  Tone  it  afforded  us.  But  now,  when  the 
Water  came  to  be  pour’d  in,  and  the  inward  Receiver  furrounded  by  it, 
at  leaft  an  Inch  and  an  half  from  the  neareft  part  of  the  outward  Glafs, 
the  Clapper  again  was  made  to  give  the  Sound*,  which  it  did,  feeming- 
ly,  very  little  lefs,  in  refpedt  to  its  Audibility  ^  but  much  more  mellow, 
fweet,  and  grave  at  leaft  two  or  three  Notes  deeper  than  it  was  before. 

VI.  A  Paper  of  lefs  general  ufe  Omitted ,  viz. 

A  Letter  from  Mr.  Jofepb  Willi amf on  Watchmaker  to  the  Publifher 
wherein  he  afferts  his  Right  to  the  curious  and  ufeful  Invention  of  maks 
ing'  Clocks  to  keep  Time  with  the  Sun’s  apparent  Motion,  agamft  the 
Preteniions  of  a  French  Watchmaker,  who  claim’d  the  faid  Invention. 
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ITO  *  took  a  Glafs  of  common  Water,  and  having  weigh’d  nicely  a 
under  different  Glals-Bottle  in  it,whofe  Bulk  was  equal  to  the  Bulk  of  577  Grains  of 
Circumftances ,  the  fame  Fluid ^  then  I  caus’d  fome  of  the  fame  Water  to  be  boyl’d  over 

and  after  that,  it  was  included  in  Vacuo ,  and  there  remained 
p.  '  t3^  it  became  of  the  fame  Temperature  (as  to  Coolnefsj  with  common 

Water.  Thus  to  the  utmoft  of  my  Power,  I  endeavour’d  to  extricate  all 
the  Air  out  of  the  Water,  thinking  in  that  State  it  would  become  more 
denfe  than  when  I  weigh’d  my  Bottle  firft  in’t  •,  but  contrary  to  my  Ex¬ 
pedition,  I  found  that  the  Bottle  had  juft  the  fame  weight  in  it,  as  be¬ 
fore,  which  feems  to  confirm  the  Impolfibility  to  comprefs  Water  by 
force  into  a  leffer  fpace  than  it  naturally  poffeffes  3  for  if  upon  the  remo¬ 
val  of  fuch  a  quantity  of  Air  from  out  of  its  Body,  the  Parts  do  not  Aide 
any  clofer  together,  how  fhould  a  Weight  laid  upon  its  Surface,  when  its  . 
Interftices  feem  to  be  replete  with  Air,  make  any  Impreflion  on  it.  The 
Body  which  was  forc’d  out  of  the  Water  by  the  prementioned  means  I 
call  Air,  iince,  for  any  thing  to  the  contrary  that  1  can  difeover,  it’ is 
fubjed  to  all  the  fame  Laws  with  it-,  but  that  the  Water  upon  its  Abfence 
fhould  not  unite  more  clofely  than  before,  feems  very  furprizing  to  me  - 
for  I  cannot  conceive  what  Matter  muft  fupply  the  Vacancies  fince  the 
Particles  of  Water  themfelves  remain  at  the  fame  Diftances  as  ’if  the  Air 
was  not  withdrawn,  otherwife  the  Water  of  necelfity  muft  become  more 
denfe.  But  to  proceed,  I  caus’d  fome  Water  to  be  heated  about  Blood 
warm,  when  weighing  my  Bottle  in  it,  I  found  the  Bulk  of  Water  equal 
to  tne  Bulk  of  the  Bottle,  which  was  about  three  Grains  lefs  than  when 
v  cold  ^  which  fhews,  that  the  component  parts  of  the  Water  are  eafily  fe- 
parated  by  Heat,  and  the  Matter  lodg’d  in  its  Interftices,  capable  of  Di-  - 
lation :  Then  I  took  that  Water  that  I  had  purg’d  of  all  its  Air  fas  near 
as  I  couldj  and  gave  it  a  degree  of  Heat,  not  exceeding  luke-warm  • 
upon  weighing  the  premention’d  Bottle  in  it,  I  found,  that  although  the 
Heat  it  had  receiv’d  was  very  inconfiderable,  yet  the  Bulk  of  the  Water 
11V .  f*  ^ate,  eqpal  to  that  of  the  Bottle,  was  now  diminifh’d  two  Grains ’ 
which  plainly  fhews,  That  notwithftanding  the  Water  contain’d  no  Air 
that  1  could  difeover,  yet  there  feems  a  Matter  latent  in  it  capable  of  In-  - 


Of  the  'weight 
of  Bod  es  in 


Water i by  the  r  r Sheet  Brafs  (which  I  take  to  be  more  clofe  and 
fame,  n.  320.  V*  1(3  *kan  that  which  is  call)  of  an  exact  fquare  Inch,  weighing  juft  482 

Grams ,  I.  then  cut  as  many  Inches  of  Brafs  Tinfel,  as  were  equal  to  the 

fame 
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*ame  Weight.  The  Number  of  thefe  fquare  Inches  were  255.  Now  thefe 
being  of  an  equal  weight  with  the  other  tingle  piece  in  common  Air,  I 
concluded  from  the  inequality  of  their  Surfaces  that  a  disproportion  con- 
fiderable  in  their  fpecifick  Gravities  would  enfue,  by  weighing  them  in 
Water  *  the  Water  in  one  touching  fo  many  more  parts  of  the  Superficies 
than  the  other-,  and  ’twas  from  what  is  generally  afferted,  that  the  Smal¬ 
ler  Bodies  are,  fo  the  difproportions  of  their  Bulks  to  their  Superficies  en- 
creafe  and  that  fuppofing  them  infinitely  fmall  or  as  Gold  diffolv’d  in 
.Aqua  Regis ,  or  Silver  in  Aqua  Forth  mull  be,  then  their  Superficies  being 
touch’d  by  fo  many  parts  by  the  including  Menjlrimm ,  which  is  in  fuch  a 
difproportion  to  their  Diameters  or  Bulks  of  Matter,  as  difpofes  them  to 
remain  fufpended  in  it.  This  I  take  to  be  the  general  Solution  of  that 
Phenomenon,  and  thefe  Confederations  gave  birth  to  that  Experiment 
yet  when  I  came  to  bring  it  to  the  Teft,  I  found  to  my  great  furprize* 
(being  prepoffeft  to  the  contrary)  but  two  Grains  difference-,  the  Angle 
piece  weigh’d  in  the  W>ter  about  422  Grains-,  all  the  other  Bodies  to¬ 
gether,  hadly  two  Grains  lefs  ;  And  this  upon  two  or  three  Tryals  fuc-  ' 
ceeded  much  the  fame,  notwithstanding  they  were  made  with  all  the 
Caution  imaginable.  Nowfince  fo  fmall  an  Inequality  is  the  Matter  of 
Fad,  between  Bodies  of  the  fame  Species  weigh’d  in  Water,  whofe  dif¬ 
proportions  of  Surfaces  are,  as  1  to  255.,  (for  I  reckon  the  Sides  of  all  the 
Tinfel  Bodies  to  be  equal  to  the  Sides  of  the  fingle  Brafs  piece,)  I  mufi:  con¬ 
clude,  That  thofe  Bodies  mufi:  be  infinitely  fmall,  whofe  inequality  of 
their  Surfaces  to  their  Bulks  does  exceed  thofe  in  this  Experiment  :  For 
fuppofing  one  of  thefe  thin  Squares  fhould  be  wrought  into  the  form  of  -a 
Globe,  I  am  very  apt  to  think.  That  the  Difproportion  then  of  its  Sur¬ 
face  to  its  Bulk  of  Matter,  would  not  be  fo  great  as  its  prefent  form  ren¬ 
ders  it. 

Moreover,  That  although  the  Difproportions  of  the  Surfaces  of  Bodies 
to  their  bulk  of  Matter  be  very  great  *  yet,  that  that  is  the  only  Reafon 
why  a  Metallick  Body  fhould  be  fufpended  in  a  Menjlrimm  fpecifically 
lighter  than  it  felf,  is  very  doubtful  :  For  certainly  if  it  was  fo,  we 
might  reafonably  have  expected  to  have  met  with  a  much  greater  diffe¬ 
rence  in  the  Bodies  made  ufe  of  in  the  newly  recited  Experiment .-  For 
there  it  fhould  feem  neceffary,  that  where  we  had  fo  great  a  difference 
in  point  of  Superficies,  there  we  fhould  alfo  have  had  a  difference  feme- 
thing  proportional  in  point  of  weight-,  which  did  not  happen,  I  think 
therefore  that  there  mufi:  be  fome  other  Agent  or  Quality,  not  only  to 
affift,  but  to  govern  fn  the  Cafe.  And  what  we  call  a  corroding  MenJlru - 
7/m,  I  take  to  be  a  Fluid  adapted  to  attract  fuch,  or  fuch  a  body,  (as  we 
find  no  one  of  them  to  operate  alike  on  all  -,)  but,  as  I  faid  before,  Aqua 
Regis  for  feparating  the  parts  of  Gold,  Aqua  Fortis  for  Silver;  Now  this 
Separation  of  their  Parts  by  Attraction,  feems  to  proceed  from  the  Men* 
Jtruum's  AffeCtion  to  the  Body  immers’d,  and  the  Body  reciprocally  to 
the  Menjlrimm ,  and  both  to  aCt  on  one  another  with  greater  Vigour,  than 
either  of ‘their  own  Particles  do  upon  their  contiguous  Fellows  *  by  which 
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means  a  Separation  of  Parts  mufl:  (T  think;  confequently  follow.  Thus 
being  at  liberty,  they  with  the  Menjlrtuim  become  as  one  Body,  and  re¬ 
main  fufpended  in  any  part  of  it  by  their  mutual  Attra&ion.  And  that 
one  Menjtrmim  in  this  Cafe  fhould  affe&  one  Body  more  than  another,  is 
no  more  than  why  the  Magnet  ftiould  affeCt  Iron  only. 


Bt firm  Den-  III.  I  caus’d  a  Quart  of  Water  to  be  heated  near  fcalding  hot,  and  then 
pies  of  com -  put  it  into  a  convenient  Glafs  with  my  Thermometer,  the  Spirit  in  which 
mm  Water,  */f0on  arofe  into  the  Ball  a-top,  where  it  remain’d  till  the  Water  cooling 
2$  ^'caus’d  it  to  defcend  ;  by  this  time  the  Spirit  in  the  Thermometer  and  the 
Water  were  become  of  an  equal  Temperature  *,  and  when  it  had  defend¬ 
ed  to  1 30  Degrees  above  the  Freezing  Point,  I  began  my  Obfervations -r 
which  take  as  follows.  I  weighed  afmall  Bottle  in’t,  and  found  the  Bulk 
of  Water  equal  to  it  in  that  State  was  $74  Grains.  When  the  Spirit  had 
defended  to  80  Degrees  above  the  Freezing  Point,  the  Bulk  of  Water 
equal  to  the  Bottle  then  weigh’d  three  quarters'  of  a  Grain  more  than  be¬ 
fore.  At  thirty  degrees  above  the  Freezing  Point*  the  quantity  of  Water 
equal  to  the  Bulk  of  the  Bottle  was  again  increafed  about  three  quarters 
of  a  Grain.  At  the  Freezing  Point,  it  weigh’d  fill  fomething more*  in 
all  about  two  Grains  from  130  Degrees  above  the  Freezing  Point,  to  that 
very  Point.  Which  to  me.  feems  confiderable,  and  ought  to  be  taken 
notice  of  by  fuch  Gentlemen,  who  judge  of  a  Mineral  or  any  other  Water 
by  its  weight,  when  they  have  not  an  opportunity  of  making  the  Expe-- 
riment  at  the  Fountain-head*,,  for  there  I  fuppofe  the  Water  is  at  the 
fame  Degree  of  Temperature  at  all  Seafons. 

Now  according  to  this  Experiment,  I  find,  that  Water  is  condenfable 
by  Cold'  one  28th  part  of  the  whole,  from  the  greatefi:  Degree  of  Heat  in 
this  Climate.  Suppofing  then,  that  the  Water  in  the  Sea  fhould  fuffer 
the  fame  Alterations  by  the  change  of  the  different  Seafons,  (as  I  fee  no 
reafon  but  very  nearly  it  muff )  it  would  be  eafy  to  compute,  that  a  Ship  . 
which  fhould  draw  two  Fathoms,  or  12  Feet  Water,  in  fuch  Weather  as 
is  underftood  by  the  greatefi:  Degree  of  Heat,  would  draw  about  half  an 
Inch  lefs  from  the  greater  Denfity  of  the  Fluid,  when  reduc’d  to  the  pre¬ 
mention’d  Degree  of  Cold  *,  and.  confequently  would  Sail  better  at-  that 
time,. 


of  the  feeding  IV.  i .  Exp.  I.  The  feveral  Experiments,  which  already  have  been  made  in 
fiontaneous  Jf.  relation  to  the  fpontaneous  Afcent  of  Water  in  fmall  Tubes,  not  only  by 
*by\hl \am?  felf,  but  feveral  others,  with  much  the  fame  Succefs,  gave  me  the 
%,  319.  p.  25&occafi°n  of  thinking,  whether  the  Figure  of  the  Veffel  might,  or  might 
not,  contribute  to  the  Oddnefs  of  the  Appearance.  And  to  give  my  fell 
that  Satisfaction,  (an  Account  of  which  I  thought  would  not  be  unaccep¬ 
table  to  the  Society)  I  proceeded  as  follows. 

X  procured  a  Couple  of  Glafs  Planes,  about  feven  Inches  long,  and  one 
and  a  half  broad  *,  thefe  Planes  were  part  of  a  broken  Looking  Glafs  * 
and  notwithftanding  when  clap t  together*,  they  feem’d  to  touch  one  ano¬ 
ther 
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ther  in  fo  many  parts,  yet  when  they  came  to  be  immerfed  in  a  Liquid, 
the  Liquid  would  afcend  between  them  •,  but  fo  thin  and  colourlefs  it  was* 
that  it  could  not  without  difficulty  be  difcerned,  but  upon  the  Separation 
of  them,  when  they  would  be  found  wet  on  all  their  parts  ;  therefore  to 
make  it  mure  obvious,  I  put  a  fmall  piece  of  thin  Paper  on  each  corner  $ 
by  which  means,  when  laid  one  on  the  other,  they  became  feparated  by 
fuch  a  diftance,  as  is  equal  to  the  thicknefs  of  the  Paper.  In  this  manner 
I  plung'd  one  end  under  fome  ftrongly  ting’d  Liquor  •,  where  it  no  fooner 
arriv’d,  but  the  Water  run  (but  not  with  that  Velocity  as  in  a  fmall  Tube) 
gradually,  fometimes  higher  in  one  part  than  in  another,  (hooting  it  felf 
very  pleafingly  into  Branches  divers  ways,  and  fo  would  continue  till  it 
had  arriv’d  to  its  greateft  height  ^  but  that  would  be  according  to  the  dff 
dance  the  Planes- were  plac’d  afunder  :  for  if,  inftead  of  one,  two  pieces 
of  Paper  were  laid  on  each  corner  of  the  Planes,  the  Water  then  would  not 
afcend  lb  high  between  themr  as  when  they  were  feparated  only  by  a  An¬ 
gle  one.  And  then,  if  the  Planes  were  any  ways  declin’d,  the  Water, 
would  ftill  fpread  it  felf  farther  and  farther,  agreeable  to  the  degree  of 
Declination  :  and  this  on  feveral  Tryals  fucceeded  much  the  fame. 

Exp.  II.  Having  feen  the  Succefs  of  the  former  Experiment  in  the. 
open  Air,  I  was  willing  to  try  what  appearance  it  would  afford  in  Vacuo  ^ 
accordingly  I  fixt  the  two  Planes  fo  to  a  Brafs  Wire,  (which  paft  through 
the  Cover  of  a  Receiver)  that  I  could  make  them'  defcend  at  Pleafure,. 
Jn  this  manner,  with  a  Dilhof  ting’d  Liquor,  I  convey’d  them  within, 
the  Receiver  v  which  having  plac’d  on  my  Pump,  I  proceeded  to  exhauft 
its  contain’d  Air,  which  the  Gage,  in  a  little  time,  difcover’d  to  be  pretty 
nicely  done.  Then  I  plung’d  the  Planes  (feparated  by  Pieces  of  thin 
Paper  as  before)  into  the  Water,  where,  as  in  the  open  Air,  it  arofe  be^ 
tween  them  $  only  with  this  difference,  that  there  appear’d  more  Inter¬ 
vals,  or  Spaces,  between  the  Branches  of  the  afcending  Liquid,  than,  in 
the  former  Experiment :  but  when  I  came  to  let  in  the  Air,  thofe  Inter¬ 
vals  vanifh’d,  and  an  intire  Body  of  the  Liquid  fucceeded  •,  yet  the  exad 
form  of  the  upper  parts  of  it  remain’d  unalter’d. 

Exp.  III.  By  the  foregoing  Experiments  I  found,  that  neither  the  Fi¬ 
gure  of  the  Veffel,  nor  the  Prefence  of  the  Air,  did  anyways  affift  in 
the  Production  of  the  forementioned  Appearance.  To  try  therefore 
whether  a  quantity  of  Matter  would  help  to  unriddle  the  Miftery  •,  I 
produc’d  two  Tubes  of  an  equal  Bore,  as  near  as  I  could,  but  off  very  un¬ 
equal  Subftances,  one  of  them  being  at  leaft  ten  times  the  thicknefs  of 
the  other  *  yet  when  I  came  to  plunge  them  into  the  premention’d  Li¬ 
quid,  the  Afcent  of  it  feem’d  to  be  alike  in  both.  Now  (ince  the  form 
of  the  Veffel,  the  prefence  of  the  Air,  or  the  quantity  of  Matter  that 
compofes  the  Veffel,  do  not  any  thing, con  tribute  to  the  Produdion  of  the 
Phenomenon,  it  may  not  be  amifs,  to  inquire  a  little  into  the  Nature 
and  Property  of  fome  other  Body,  that  operates  with  equal  Vigour,  un-  - 
der  the  pre-mentioned  Circumftances  •,  and.  by  a  Comparifon  of  one  with  • 
the  other,  we  may  at  length  arrive  nearer  to  account  for  the  fame. 

What* 


49  X 


Of  the  Spontaneous  Afcent  of  Water.  Parti, 

What  I  fhall  now  ufe  to  compare  with  thefe  Experiments,  is  the  Mag- 
.  net. 

Firft,  A  Magnet  of  any  form  will  attract  Iron, 

So  by  the  firft  Experiment,  the  Figure  of  the  Veflel  feems  no  ways  to 
*  contribute  to  the  Afcent  of  the  Water. 

Secondly,  The  Magnet  is  no  ways  leflerfd  in  its  vigour  of  Attradion, 
even  in  fo  thin  a  Medium  as  a  Vacuum. 

So  by  the  fecond  Experiment  we  find  the  prefence  of  the  Air  to  be  no 
ways  neceffary  to  alfift  in  the  Afcent  of  the  Water,  in  fmall  Tubes,  or 
^between  the  Planes. 

Thirdly,  The  Magnet,  as  fuppofe  one  of  a  Pound  weight,  that  will 
take  up  or  fufpend  a  piece  of  Iron  of  the  like  weight,  and  no  more,  (Tup- 
pofing  it  to  be  in  every  part  of  equal  vertue)  when  feparated  and  broke 
into  a  number  of  fmall  parts,  (imagining  them  not  to  weigh  above  half  a 
Grain  each )  rand  thefe  dneft,  and  arm’d  according  to  Art,  will  then  be 
capable  to  fufpend  fifty,  nay  perhaps  a  hundred  times  more  the  weight  of 
Iron  amongft  them  now  feparate,  than  they  could  when  all  of  one  Mafs^ 
which  appears  to  me,  that  the  Attractive  Quality  of  the  Stone  feems  to 
be  increas’d  in  Proportion  as  its  Superficies  is  to  its  Bulk  of  Matter. 

So  by  the  third  Experiment,  I  found  that  the  Quantity  of  Matter, 
that  was  us’d  to  compofe  one  Veffel  more  than  the  other,  fignify’d  nothing 
to  the  Afcent  of  the  Water,  which  feem’d  wholly  to  depend  on  the  large- 
nefs,  or  the  fmallnefs  of  their  Cavities,  as  to  the  height  it  would  arife  in 
them*,  and  as  their  Cavities  are  leflen’d,  fo  the  Disproportions  of  their 
inward  Surfaces  to  their  Cavities  are  increas’d. 

And  as  the  Magnet,  when  feparated  into  the  prementioned  number  of 
fmall  Parts,  will' attract  more  than  when  united  in  one,  and  is  no  more 
than  feparating  or  working  the  premention’d  thick  Body  of  Glafs  into  a 
number  of  fmall  Tubes,  that  is  multiplying  the  Surfaces  $  the  ^  Water 
then  would  arife  in  each  of  them  fingly,  as  it  would  when  all  in  one 
Body,  its  Cavity  being  the  fame  with  the  others  *,  by  which  means,  the 
quantity  of  Water  afcending  in  them  is  augmented  from  the  fame  Quan¬ 
tity  of  Matter. 

To  conclude  :  There  feems  to  be  fuch  an  agreeablenefs  of  the  Quali¬ 
ties  or  Difpofitions  of  one  with  the  other,  that  I  fee  no  reafon  why  the 
Fads  proceed  not  from  one  and  the  fame  Caufe  *  for  as  the  inward  Sur¬ 
faces  of  the  Tubes  are  made  fmaller  and  fmaller,  fo  the  Power  of  their 
Attradion  (as  is  vifible  by  the  higher  Afcent  of  the  Water  in  them)  is 
greater  and  greater,  and  is  moft  demonftrable  by  the  Experiments  of  the 
Planes  *,  for  their  inward  Area  being  always  the  fame,  fo  that  as  they  are 
placed  nearer  and  nearer  to  each  other,  the  Cavity  or  Space  between 
them  becomes  lefs  and  lefs,  and  confequently  the  Difproportions  are  in- 
creafed,  whereby  the  Power  of  their  Attradion  is  augmented. 

Exp.  VI.  This  Experiment  I  take  to  be  very  Analogous  to  thofe 
lately  made  on  the  feeming  fpontaneous  Afcent  of  Water  between  Glafs, 
Marble,  and  Brafs  Planes,  as  alfo  with  thofe  made  in  Capillary  Tubes  * 
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lince  it  feems  to  proceed  from  the  fame  Principle,  and  fubjeft  to 
the  fame  Laws,  as  appears, by  matter  of  Fadt*  which  take  as  follows.  I 
took  aGlafs  Tube^about  32  Inches  long,  the  Diameter  of  its  Cavity  near 
three  quarters  of  an  Inch  :  This,  when  I  had  ty’d  a  piece  of  Linnen 
Cloth. at  one  end,  (to  prevent  the  Afhes  from  falling  out;  I  proceeded  to 
fill  with  Afhes  at  the  other  :  the  Afhes  were  lifted  through  a  pretty  fine 
Searfe.  At  every  fmall  Portion  I  put  in,  'I  ramm’d  them  ftrongly  down 
with  a  Rammer,  whofe  Bafis  was  very  little  lefs  than  the  Bore  of  the 
Tube  *,  by  which  means,  I  laid,  or  rather  crouded  them  as  clofe  together 
as  polllble.  When  the  1  ube  was  become  full,  I  ty’d  over  that  end  of  it 
by  the  Neck  a  fmall  and  limber  Bladder,  having  firft  expreft  all  the  Air 
out  of  its  Body,  in  order  to  receive  that  Air,  which  I  expe&ed  would  be 
forc’d  through  the  Afhes  upon  the  Afcent  of  the  Water.  In  this  manner  - 
r plung’d  the  end  of  the  Tube,  to  which  I  had  ty’d  the  Linnen,  (as  it” 
was,;  under  the  furface  of  Water  in  a  Glafs,  and  found  the  Water  prefent-- 
ly  begin  to  Afcend  in  it  .•  It  arofe  a  pretty  pace  at  firft  s  for  in  16  Mi¬ 
nutes  time  it  had  afcend ed  near  an  Inch  and  three  quarters:  but  as  it 
arofe  higher,  fo  its  Progrefs  became  flower  ^  for  at  the  end  of  24  Houts, 
the  V\  ater  had  attain’d  but  to  16  Inches  ^  the  Bladder  at  the  top  being 
near  half  fill’d  with  that  Air  which  had  deferted  the  Afhes  as  the  Water 
afcended  in  them.  At  the  fame  time  I  found  the  upper  part  of  the  Tube, 
to  which  the  Bladder  was  ty’d,  to  be  crack’d  round,  and  foon  after  drop’d 
off..  However,  I  had  the  Satisfaction  defir’d.  And  fo  continuing  the  Lx- 
periment,  I  found  at_24  Hours  diftance  from  the  laft  Obfervation,  the 
Water  had  afcended  in  the  Afhes  6  Inches  higher,  which  was  very  dif* 
cernible  by  the  change  of  Colour  it  gave  them,  diftinct  from  thofe  that 
were  dry. 

Again,  at  the  like  diftance  of  time  from  the  laft  notice,  the  Water  had  1 
arifen  4  Inches  and  a  half,  and  fomething  better.  On  the  4th  Day,  at 
the  ufual  time  of  Obfervation,  it  had  afcended  3  Inches  higher  .*  and 
when  the  following  24  Hours  were  finifh’d,  the  Water  reach’d  within 
half  an  Inch  of  the  top,  by  its  afcent  of  2  Inches.  About  10  Hours  af«  - 
ter,  it  had  compleatly  reach’d  the  Extremity  of  the  Tube.  Then  defi¬ 
ring  to  know  what  Quantity  of  Water  the  Alhes  had  Abforb’d,  I  weigh’d 
a  Glafs  of  Water  nicely,  part  of  which  I  pour’d  into  the  Glafs,  in  which 
the  Tube  had  all  along  been  kept,  till  it  reach’d  the  Mark  the  Surface  of 
the  W  ater  flood  at,  when  the  Tube  was  firft  plung’d  into  it  5  and  found 
the  quantity  to  be  equal  to  the  weight  of  1792  Grains,  which  is  nearly 
the  Bulk  of  7  Cubical  Inches-,  the  Capacity  of  the  whole  Tube,  in  which 
it  arofe,  was  equal  but  to  about  1 3  Inches  of  the  fame  Denomination. 
Now  this  Experiment  to  me  feems  furprizing  enough  from  the  following 
Obfervations. 

Firft,  That  the  Water  not  only  afcended  in  the  Afhes,  as  between  the 
premention’d  Planes,  and  in  the  fmall  Tubes,  contrary  to  its  natural 
Gravitation  ^  but  with  fuch  a  Power  too,  as  to  force,  and  put  to  flight  pretty*  ' 
llrongly  imprifon’d  Air,  which’  was  contain’d  in  the :  Interfaces  of  the,:- 
armmd  Alhes.  Secondly,.. 
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•  Secondly,  That  the  removal  of  this  imprifon’d  Air  could  not  be  done 
without  a  Power  furmounting  its  Refiftance,  which  muft  be  great,  lince 
upon  endeavouring  to  force  Air  through  the  Body  of  Afhesby  the  ftrength 
of  my  Breath,  when  the  Tube  was  not  above  half  filled,  it  prov’d  un- 
fuccefsful.  Not  but  that  I  believe,  if  the  fame  force  had  been  continu'd 
for Tome  time,  it  would  have  found  its  way  through. 

Thirdly,  That  the  Water  afcends  fafteft  at  firft,  when  there  is  a  larger 
quantity  of  Interftitial  Air  to  remove,  fif  I  may  call  it  fo?)  than  when  the 
Column  of  the  dry  Allies  grows  Ihorter,  by  the  higher  Afcent  of  the 
Water  in  them. 

Fourthly,  That  notwithftanding  the  Tube  was  rammed  as  full  as  it 
could  with  Allies,  yet  their  Interftices  were  fo  many,  as  to  receive,  or 
imbibe  another  Body,  equal  in  bulk  to  above  half  the  Content  of  the 
whole. 

Fifthly,  That  the  Water  arofe,  not  only  in  the  A  files  adjoyning  to  the 
inward  Surface  of  the  Tube,  but  equally  in  the  whole  Body  of  it,  as  I 
found  upon  Examination. 

Sixthly,  That  the  Air  lodg’d  in  the  Interftices  of  the  Albes,  was  pro¬ 
truded  through  them  as  the  Water  afcended,  was  manifeft  by  the  Intu- 
mefcence  of  the  Bladder;  And  notwithftanding  the  Accident  of  the 
Bladders  falling  off,  I  cannot  but  conclude,  that  the  Quantity  of  it  muft 
be  equal  to  the  like  bulk  of  Water  which  fupplyed  its  place. 

I  repeated  the  fame  Experiment  in  Vacuo ,  in  a  Tube  much  about  the 
Tame  Diameter  of  the  other,  but  not  above  10  Inches  in  length;  This 
Tube,  being  fill’d  with  Afhes  as  before,  was  plac’d  in  Vacuo ,  where  it  re¬ 
main’d  fome  time,  to  give  liberty  for  the  Air  contain’d  in  them  to  get 
away.  Then  plunging  the  lower  end  of  the  Tube  under  fome  Water,  I 
:found  (as  I  expected, )  that  the  Water  arofe  fafter  in  the  Allies  in  that 
Medium,  than  in  common  Air  for  in  about  4  Hours  time,  it  had  reach’d 
the  Extream  of  its  height  •,  which  plainly  Ihews,  that  the  Prefence  of 
•the  Air  is  fo  far  from  being  neceffary  in  the  Produdtion  of  this  odd  Phse- 
Tiomenon,  that  it  is  a  manifeft  Impediment  to  it. 

2. The  A  fcent  of  Water  inCapillary  Tubes  has  been  taken  notice  of  fome 
Years  ago,  but  that  it  fhould  arife  between  two  Glafs  Planes,  whofe  Sides 
lie  open  to  the  Air,  I  had  not  fo  much  as  received  a  hint  of  before  I 
firft  difcover’d  it.  And  I  find  that  this  Phan  omen  on  is  not  to  be  ty’d  up  to 
Glafs  Bodies  alone-,  for  Stone,  or  Brafs,  and  for  ought  I  know,  moft  other 
Bodies  that  have  fmooth  Surfaces,  or  that  their  Surfaces  may  become 
nearly  contiguous  to  one  another,  may  give  the  like  Appearance  *  as  is 
plain  by  the  following  Experiments.  I  procur’d  a  pair  of  Marble  Planes, 
that  were  ground  as  true  as  the  Workman  could  make  them  :  Thefe  when 
I  had  joyn’d  together  dry,  without  any  thing  between,  I  plung’d  the  edge 
of  them  about  a  quarter  of  an  Inch  under  the  -Surface  of  the  Water,  and 
continu’d  them  fo  for  fome  Minutes  of  time  :  then  taking  them  out,  I 
found  I  could  not  ealily  part  them  without  Hiding  them  one  from  off  the 
other  *  which  when  I  had  done,  ’twas  ealily  difcoverable  how  far  the 
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Water  had  made  its  way  between  them,  which,  upon  divers  Tryals,  I 
have  found  different  •,  but  at  all  times,  when  I  had  newly  rubbed  over 
the  Planes  with  Wood  Afhes,  the  Water  would  afcend  higheft.  Now 
whether  the  fmall  Duft  of  the  Afhes  adhering  to  the  Planes  may  contri¬ 
bute  any  thing  towards  it  *,  or  that  they  better  clear  them  from  an  oily 
or  vifcous  Matter,  that  may  be  communicated  to  them  from  our  Hands, 

I  cannot  yet  determine  :  However,  whatever  the  occafion  is,  the  Matter 
of  Fadt  is  true.  Then  I  took  a  pair  of  round  Brafs  Planes,  and  ordered 
them  as  before  ,  the  Succefs  of  which  was  very  agreeable  with  the 
former. 

There  is  one  thing  I  forgot  to  take  notice  of  in  a  former  Experiment  ^ 
which  is  the  Afcent  of  Spirit  of  Wine,  or  Oyl  of  Turpentine  between 
two  Glafs  Planes,  without  any  thing  to  feparate  them.  It  cannot  be 
imagined  but  that  thefe  Planes  muft  touch  each  other  in  a  multitude  of 
Parts  *  yet  for  all  that,  and  notwithftanding  they  are  held  forcibly  toge¬ 
ther,  the  Spirit  of  Wine  will  infinuate,  and  afcend  feemingly  in  an  en¬ 
tire  Body,  between  all  the  contiguous  parts  of  them,  as  before  and  after 
their  Separation  nothing  appears  to  the  contrary. 

To  the  prementioned  Experiments  give  me  leave  to  add  what  I  have 
fince  obferved,  in  plunging  the  Planes  in  Spirit  of  Wine,  Oil  of  Tur¬ 
pentine,  and  common  Oil  .*  That  all  thefe  different  Fluids  arofe  between 
as  the  tinged  Water  •,  only  with  this  difference,  the  common  Oil  very 
fluggdhly  *  it  was  near  an  Hour  arifipg  fo  high  between  them,  as  the 
other  Liquids  would  in  lefs  than  half  a  Minute.  They  all  arofe  in  an 
intire  Body  from  fide  to  fide  of  the  Planes,  without  thofe  Intervals  or 
Spaces,  which  generally  happen  on  the  Afcent  of  the  Water.  I  likewife 
took  a  couple  of  round  Glafs  Planes,  and  having  laid  them  one  on 
another,  without  Paper,  or  any  thing  elfe  between  to  keep  them  fepa¬ 
rate  *  in  this  manner  I  plung'd  one  edge  juft  under  the  Surface  of  the  Conf  part  III. 
tinged  Liquor,  and  found  the  Water  almoft  inftantly  had  reach’d  thep-  iSi.&fefj. 
Extreams  of  them  in  all  parts :  By  which  we  find,  that  the  Water  not infra> 
only  afcends  directly  upwards,  but  jruns  fideways,  obliquely,  or  in  any 
direction. 


V.  Aquas  Motum  ex  imi  vafis  foramine  defluentis  fope  videmu %0f  running  w*. 
turn  in  ipfa  re  Hydraulica,  turn  in  ejus  Principiis  ad  Oeconomiam  Ani-  terSi  by  Dr. 
malem  applicandis,  aliis  cum  Potent iis  comparari.  Cujus  Motus  quanti-Junrc  ^355. 
tatem  cum  hadfenus  nemo,  quod  fciam,  recfe  determinaverit,  ufurpareP*  7  _• 
folent  ejus  loco  fcriptores  Hydraulici  Column x  aqueas  pondus  forammi 
incumbentis.  Quod  qui  faciunt,  id  fane  neutiquani  animum  advertunt 
fieri  omnino  non  pofie,  ut  Motus  aliquis  cum  pondere  quiefcente  confera- 
tur.  Poterit  autem  Aquas  defluentis  Motus  facili  opera  definiri  hunc  in 

modum  ....  .  .  r  ,  Plate  4. 

Sit  SHAH S Aquae  fuperficies  infinita,  C  C foramen  circulare  in  tuncio ^ iI# 

fadtum,  A  B  redta  perpendicularis  per  foraminis  centrum  dudla,  S  G  C  C 
G  S  Columna  five  Cataradta  Aquas  per  foramen  CC  decurrentis,  SG  C 

F  f  f  Curva, 
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Curva,  cujus  rotatione  circa  Axem  AB  generator  Solidum^  five  Catara- 
da,  SG  CCG  S.  Aqua  enim  cum  libere,  8c  motu  accelerato  defcend-at 
ad  normam  corporum  omnium  gravium,.  neceffario  in  minorem  amplitu- 
dinem  contrahitur,  prout  majorem  velocitatem  acquirit  inter  caclendum, 
&  profluit  ex  foramineC  C  ea  cum  velocitate,  qua  cadendo  ab  altitudine 
A  B  comparatur. 

Velocitas  autem  corporis  gravis  cadendo  gen  it  a,  ex  GaliUi  demonftra- 
tis,  rationem  obtinet  fubduplicatam  altitudinis,  undececidit.  Quare,  fi 
ducatur  ad  Curvam  S  G  C  Ordinata  quavis  D  E ,  atque  ipfa  D  E  vocetur 
y0  Sc  A  Dx,  exponetur  velocitas  Aquae  in  fedione  E  E  per  y/x,  8c  Fadum 
ex  ea  velocitate  du-dta  in  ipfam  fedionem  per  V  x  *  f. 

Quod  Fadumeftut  moles  Aquae  data  temporisfpatio per  earn  fedionem 
tranfeuntis  •,  cumque  eadem  Aqua?  moles  dato  tempore  per  lingulas  Cata- 
radsfediones  tranfeat,  proindeFadum  iftudperpetuo  fibi  conftabit,  erit- 
qaev^xx)2  —  i,  8cxyt*==i. 

Q ux  eft  ^Equatio  Cur  voe  S G  C,  cujus  partem  intra  datum  vas  compre- 
benfam,  delineavit,  ejufdemque  iEquationem  non  obfenre  indicavit  Mag¬ 
nus  Newt  onus ,  Prop.  36.  Libr.  2.  Princip.qm  pftmus  omnium  veram  Aquas 
effiuentis  velocitatem,  ex  genu-inis  lMncipiisdedudam,  Orbi  Literate, ex- 

pofuit.  •  V  /(}  nr  d  •  •  ;  :  00c: 

Eft  autem  ipfa  Curva  Hyperboloeides  quarti  Ordinis,  cujus  altera  A* 
fymptotos  eft  reda  A  S  ad  Horizontem  parallela,  altera  A  B  eid-em  per* 
pendicularis. 

Hujus  Poteftas  eft  Quadrato-Cubus  Ordinate  F  G,  dudae  ad  pundumG, 
ubi  reda  A  G,  bifecans  angulum  ab  A  fy  nip  tot  is  comprehending  Curva? 

©ccurrit. 

Spatium  S  A  DES ,  inter  Curvam  SG  E,  Ordinatam  D  E  8c  Afymp- 
totos  AD,  AS  inclufum,  aequale  eftquatuor  partibus  tertiis  Redanguli 
M  D  ftib  Abfciffa  A  D  8c  Ordinata  D  E  contend.  Eftque  proinde  Spa¬ 
tium  SHE  pars  tertia  ejufdem  Redanguli. 

Solidum  SG  EE  G  S  convolutione  fpatii  SADE  S,  circa  Axem  AD, 
generatum,  duplum  eft  Cylindri  incumbentis  fedioni  EE.  Unde  Solidum 
eavum,  quod  gignit  converfio  fpatii  S  H  E  G  S,  circa  eundem  Axem,. 
Cylindro  incumbenti  aequale  eft.  Qua?  omnia  facili  calculo  inveniuntur 
per  Methodum  Fluxionum  inv.erfam. 

Theorem*  I.  Aqua  ex  vafe  amplitudinis  infinite,  per  foramen  circulare 
in  fundo  fadum,  decurrente,  Motustotius  Catarads  aaueae  Horizontem 
verfas  xqualis  eft  Motui  Cylindri  aquei,  fub  ipfo  foramine  8c  altitudine 
Aqua?,  cujus  velocitas  aequet  velocitatem  Aqua5  per  foramen  effluentis^ 
vel  aequalis  eft  Motui  molis  Aqua?,  quo?  dato  quo  vis  tempore  effluit,  cu- 
jus  ea  fit  velocitas,  qua  percurratur  eodem  dato  tempore  fpatium  aequale 
altitudini  Aqua?.  ^  {  jy  J 

Demon  ft  ratio  przma  partis.  Ducatur  ad  Curvam  S  G  C  alia  Ordinata 
i e7  priori  D  j E  quamproxima.;  y  r 

Curva  circa  Axem  A  B  converfa,  generabitnt  Ordiratae  D ft,  d  e ,  Cir- 

culos  duos,  quibus  intercipitur  Solidum  nafeens  E  Eee,  Id  folidum  aequale 
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eft  Fa£to  ex  altitudine  D  d  dufta  in  fedionem  EE,  8c  Motus  ejus  ajqua- 
tur  Fadto  ex  ipfo  folidodudtoin  velocitatem  ejufdem,  five  Facto  ex  alti- 
tudine  D  d,  fedtione  E  £,  &  velocitate  Aquae  in  ea  Sedtione.  Cumque 
fupra  oftenfum  fit,  Fadtum  ex  quavis  Sedtione  Cataradlas  8c  velocitate 
Aquae  in  ea  Sedtione,  quantitatem  efTe  conftantem,  erit  proinde  Motus 
totius  Cataradtae  a?qualis  Fadto  ex  quantitate  ilia  conftante  dudta  in  Sum- 
mam  omnium  altitudinum  D  d ,  five  in  ipfam  A  B ,  hoc  eft,  Motui  Cy- 
lindri  fub  ipfo  foramine  &  altitudine  Aquae,  cujus  velocitas  aiquet  veloci- 
tatem  Aquae  per  foramen  effluent  is.  E.  D. 

Corol.  i.  Data  altitudine  Aquae,  erit  Motus  Cataradfre  in  ratione  fora- 
minis. 

2.  Dato  foramine,  erit  Motus  Cataradt#  in  ratione  fefcuplicata  altitu- 
dinis,  five  in  ratione  triplicata  velocitatis,  qua  Aqua  per  foramen  exit. 

3.  Dato  Motu  Cataradtae,  erit  foramen  reciproce  in  ratione  fefcuplicata 
altitudinis,  vel  reciproce  in  ratione  velocitatis  triplicata. 

Demonftratio  fecund  a  partis.  Moles  Aquae  dato  tempore  effluentis  eft 
ad  Cylindrum  fub  ipfo  foramine  8c  altitudine  Aqua?,  ut  longitudo  quam 
Aqua  effluens  a  quabili  velocitate  dato  ifto  tempore  percurfura  fit,  ad  al- 
titudinem  Aquse.  Cumque  velocitas,  quce  tribuitur  moli  Aqua3  effluentis, 
fit  ad  velocitatem  Cylindri  reciproce  in  eadem  ratione,  erunt  Motuum 
quantitates  utrinque  sequales.  @KE.  D. 

Corol.  1.  Data  altitudine  Aquae  &  mole  effluente,  Motus  Cataradte  eft 
in  ratione  inverfa  temporis  quo  ifta  moles  effluit. 

2.  Data  altitudine  8c  tempore,  Motus  Cataradbe  eft  ut  molesAquae 
tempore  ifto  effluentis.  . 

3.  Dato  tempore  8c  mole  Aquae  effluentis,  erit  Motus  Cataradtae  in  ra¬ 
tione  altitudinis. 

4.  D  .to  Motu  Cataradtae  8c  altitudine,  moles  effluens  eft  in  ratione 
temporis. 

5.  Dato  Catara&ae  Motu  8c  mole  Aqua?  effluentis,  altitudo  eft  ut  tempus. 

6.  Dato  tempore  8c  Motu  Cataradhe,  erit  Aquas  effluentis  moles  recipro¬ 
ce  ut  altitudo.  ^  •  v 

T ksorevia  II.  Fig.  22.  Si  capiatur  B  A ,  qua  fit  ad  B  Z>,  ut  D  G*  ad 
DG4-£  C4t  Aqua  d currente  ex  dato  vafe  Cylindrico  femper  pleno 
GG  E  E,  yer  foramen  circulare  C  C  infundo  medio  fadtum,  MotusCata- 
radtae  aquae  Horizontem  verfus  asqualis  erit  Motui  Cylindri  fub  foramine 
&  altitudine  A  B ,  cujus  velocitas  aequet  velocitatem  Aqua  per  foramen 
exeuntis  *  vel  erit  aequalis  Motui  molis  Aquae  qua:  dato  quovis  tempore 
effluit,  cujufque  ea  fit  velocitas,  qua  percurratur  eodem  dato  tempore 
fpatium  aequale  altitudini  A  B . 

Demoujlratio  prims,  partis .  Ducatur  A  S  ipfi  DG  parallela,  &Afymp- 
totis  AS ,  AB ,  perpundta  G,  Cdefcripta  concipiatur  Curva  Newtonians 

SGC.  . 

TJt  conftet  Aquae  altitudo,  fupplendus  eft  exeuntis  locus  Cylindro  aqueo 
g  gG  G,  defcendente  cum  ea  velocitate  uniform!,  quae  -acquiritur  cadendo 
ab  A  ad'  D,  quemadmodum  docet  Vir  incomparabilis  Propofitione  prae* 
difta.  ‘  F  f  f  2  Motui 
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Motui  hujus  Cylindri  a?quatur,  per  Theorem  fuperius,  Motus  Cata- 
radtse  SSQ  G.  Ergo  Motus  Aqu#  defcendeniis,  cum  lit  compofitus  ex 
Motu  Cylindri  aquei  gg  G  G,  8c  Motu  Catara&ae  G  GCC,  asqualis  eft 
Motui  Cataradlae  integral  S  G  C  C  G  5,  b.  e.  per  Theorema  primum,  Mo¬ 
tui  Cylindri  aquei  fub  foramine  8c  altitudine  A  B,  cujus  velocitas  aequalis 
fit  velocitati  Aqua?  per  foramen  decurrentis,  F.D. 

Pars  fecunda  fequitur  ex  priore. 

Carol  i.  Oriuntur-  hinc  omnia  Propofitionis  praeoedentis  Corollaria, 
fubftituendo  altitudinem  AB,  pro  Aqua?  altitudine, 

*  2.  Si  vas  alia  figura  fuerit,  atque  Cylindrica  *,  aut  foraminis  figura  pro 
circulari  fuerit  quadrata,  triangularis,  vel  qualifcmique  •,  aut  ipfum  fora¬ 
men  non  fit  in  medio  fun  do  fit  urn,  vel  etiamin  latere  vafis  fadtum*,  idem 
erit  Motus  Cataradfca?,  fcilicetsequalis  Motui  Prifmatis  aquei  fub  foramine 
8c  altitudine  A  B,  cujus  velocitas  par  fit  velocitati  Aquae  effluentis.  Nam 
e.adem  Aqua?  moles,  cum  eadem  velocitate  atque  in  priori  Hypothefi, 
turn  per  ipfum  foramen,  turn  per  lingulas  Cataradla?  fedtiones  tranfibit. 

3.  Si  vafis  Diameter  permagnam  rationem  obtineat  ad  Diametrum 
foraminis,  negligi  poterit  altitudo  A  D,  &  vafis  ipfius .  altitudo pro  altitu- 
dine  Cylindri,  vel  Prifmatis  aquei^  ufurpari. 

Hadtenus  cafum  ilium  particularem,  quo  Aqua^  Gravitatis  vi,  ex  vafe 
defluit,  feorfum  confideravimus.  Id  eo  fecimus  lubentius,  turn  quod 
ilium  fere  folum  adhibere  foleant  Mathematici,  quoties  agitur  de  Fluido- 
rum  impetu,  turn  quod  Curvse  Hyperbolic^  fupra  expofitam  proprieta- 
tern,  qua  Cataradam  Aqua?  defcendentis  format,  non  indignam  cenfea- 
mus  qontemplatione  Geometrarum..  Alioqpi  potuiffet  ifte  cams  nullo  ne- 
gotio  deduci  exTheoremate  generali,  quod  proximo  loco  proponemus. 

Theorema  III.  Fig .  23.  Aqua  Alien te  per  Canalem  plenum  quemcunque 
A  B  C  D  fecundum  lineamFF,  cui  fit  perpendiculare  utrumque  Canalis 
orificium  AB  8c  C  D,  Motus  Aqua?  verfus  Orificium  C  Dy  five  Motus 
impedimenti,  quod  in  ipfo  orificio  oppofitum  fiftat  Motum  totius  Aqu^e, 
a?qualis  eft  Motui  Prifmatis  aquei  fub  qualibet  Sedlione  Canalis  C  H  8c 
linca  diredlionis,  five  longitudine  Canalis  E  F,  quod  moveatur  eadem 
cum  velocitate,  qua  Aqua  Unit  per  iftam  Sedtionem:  five  aequalis  Motui 
mol  is  Aqua?,  qua?  da  to  quovis  tempore  effiuit  ex  Canali,  cujufque  ea  fit 
velocftas,  qua  percurratur  eodem  dato  tempore  fpatium  aequale  longitu*- 
dini  Canalis. 

Caf  i.  Sit  linea  diredlionis  redla  quovis  E  F. 

Facile  demonftratur  pars  prima  eodem  modo,  quo  Theorema  primum; 
Eft  enim  Fadtum  ex-  quavis  fedtione  Canalis  CHy  8c  Aqua?  velocitate  in 
ea  Sedlione,  quantitas  conftans. 

Pars  fecunda  fequitur  ex  prima. 

Caf:  2.  Fig :  24/  Si  linea  diredlionis  A  B  C  D  E,  ex  pluribus  redtis  A  By 
BC ,  CD,  EF,  adfefe  invicem  inclinatis  fit  compofita,  idem  erit  Aquas 
Motus.  Nam  Motus  Aqui  in  toto  Cadali --.compofito  A  BC D  E,  confici- 
tur  ex  Motib'us  Acuv  in  ■  partibus  Ca.ialis  ;A  B,  FQ  C  D,  D  E,  additis 
fibi  iiivicem.  Sfatuimus  totem  aquam  fluentem  fecundum  redlam  A  B, 

-  1  -  ?  .  mutate 
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mutata  ifta  diredione  inaliam,  quaferatur  fecundum  redam  B  C9  nihil  ex 
Motu  deperdere.  Leges  enim  illas,  qu£  in  motu  corporum  folidorum  obfer- 
vantur,  quoties  eorundem  diredtio  mutatnr,  fluida  non  fequuntur.  Alioqui 
fluidum,  mutata  diredione  in  aliam  priori  perpendicularem,  penitus  fifte- 
retur,  quod  Experimentis  nentiqaam  deprehenditur  Aqua  porro  ex  Vafis 
foramine  exiliens,  five  deorfum,  five  fecundum  Horizontis  planum,  five 
redta  furfum  feratur,  eandem  obtinet  velocitatem.  Quod  fi  aliquand o  vei 
ratiocinio  fubtiliori,  vel  Experimentis  innote  feet,  aliquam  Motus  immi- 
nutionem  ex  mutata  diredione  proftcifci,  erit  ejufdem  ratio  habenda. 

Si  Curva  fuerit  linea  diredionis  A  B,  referetur  ad  hunc  Cafum,  quippe 
qua;  ex  pluribusredulisconfedaroncipi  queat.  Fig.  25V 

Caf.  3.  Fig .  2 6.  Si  divifus  fuerit  Canalis  A  B  in  plures  ramos  B  C,  B  D, 
B  £,  longitudine  a?quales,  eadem  ratione  invenietur  Aquas  Motus,  ufur- 
pando  pro  linea  diredionis  longitudinem  A  B  D,  compolitam  ex  longitu¬ 
dine  Canalis  principis  A  B,  Sc  longitudine  cujufvis  rami  B  D.  Perinde 
autem  eft,  five  Aqua  a  Canali  principe  verfus  ramos,  fivea  ramis  fluxerit 
verfus  principem  Canalem.  Quod  Ii  rami  fuerint  inxquales,  iuveniendus 
eft  Motus  Aquce  in  fingulis  ramis,  adhibendo  pro  linea  diredionis  longitu¬ 
dinem  confedam  ex  longitudine  cujufque  rami,  Sc  longitudine  principis 
Canalis. 

Nullo  negotio  deducrtur  ex  Cafu  fecundo. 

Caf.  4.  Fig.  27.  Si  rami  sequales,  in  quosdiftributus  eft  Canalis  A  B,  ite- 
rum  in  Canalem  unicum  F  G  colligantur,  ad  Motum  Aqua?  inveniendum 
adhibenda  eft  pro  linea  diredionis-  longitudo  integra  A  B  D  F  G,  con- 
feda  ex  longitudine  principis  Canalis  A  jB,  rami  cujufvis  B  D  F,  Sc  Ca¬ 
nalis  recompofiti  F  G.  Si  Rami  fint  insquales,  iuveniendus  eft  in  fingu¬ 
lis  Aqus  Motus,  8c  eorum  Viotuum  Sunima  Motui  Aqua?  in  Canali  recom- 
pofito  addendus.  Sequitur  ex  Cafu  2,  Sc  3. 

Corol.  1.  Data  longitudine  Canalis,  Sc  qualibet  Sedione  ejufdem,  erit 
Motus  Aqua?  in  ratione  velocitatis,  qua  Aqua  fluit  per  iftam  Sedionem. 

2.  Data  quavis'  Sedione,  8c  velocitate  Aqua?  Sedionem  iftam  praeter- 
fluentis,  erit  Motus  Aqua:  ut  longitudo  Canalis. 

3;  Data  Canalis  longitudine,  8c  velocitate  Aquae  in  qua-vis  Sedione*. 


erit  Aqua?  Motus  in  ratione  illius  Sedionis.. 

4.  Dato  Motu  Aquae,  8c  aliqua  Sedione,  erit  longitudo  Canalis  in  ra¬ 
tione  inverfa  velocitatis. 

5.  Dato  Aquae  Motu,  Sc  longitudine  Canalis^  erit  Sedio  quaevis  recipro-» 

:e  ut  velocitas.  - 

6.  Data  velocitate  in  qualibet  Sedione,  Sc  Motu  Aquae,  erit  ifta  Sedio 

in  ratione  reciproca  longitudinis.  % 

7.  Data  longitudine  Canalis,  &mole  Aquae  certo  quovis  tempore  efflu^ 
entis,  erit  Aquae  Motus  reciproceut  iftud  tempus. 

8.  Data  Canalis  longitudine,  8c  tempore,  erit  Aquae  Motus  ut  moles 

eftuens.  •  '  .  . 

9.  Dato  tempore,  Sc  mole  Aquae  effluentis,  erit  Motus  ut  longitudo 

Canalis.  ♦  .  _ 

r  •  -r  ^  Tiafn. 
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io.  Dato  Motu  Aqua1,  &  longitudine  Canalis,  moles  effluens  eft  in  ra- 
tione  temporis. 

u.  Dato  Aqua  Motu,  &  mole  effluente,  erit  tempus  ut  longitudo  Ca- 

nalis. 

12.  Dato  tempore,  Sc  Motu  Aqua?,  erit  moles  effluens  reciproce  ut  lon¬ 
gitudo  Canalis. 

13.  Si  bins'  moles  Aqua?  motu  contrario  in  diredum  occurrant,  &  pares 
lint  utrinque  turn  fuperficies  quibus  in  fe  invicem  impingant,  tumvelo- 
citates  quibus  ifta?  fuperficies  in  adverfum  moveantur,  fuerit  autem  altera 
moles  Aqua1  guttulae  uni  asqualis,  altera  Aquaomnis  Oceano  contenta,  vel 
etiam  quantitas  Aqua?  infinita  •,  fieri  poteft  ut  una  ifta  gut  tula  A  quam  om- 
nem  Oceani,  vel  quantitatem  Aquae  infinitam,  non  folum  fuftineat,  fed 
poll  occurfum,  eadem  ac  prius  vel  oc  it  ate,  ipfa  in  plagam  eandem  moveri 
pergat,  eadem  illarfi  in  partes  contrarias  repellat.  Quod  eft  mirabile  para- 
doxon  in  re  Hydraulica. 

14.  Si  certa  moles  Aqua?,  per  canalem  ex  tubisduobuscylindricis,  Dia- 
metro  inaequalibus,  compofitum,  a  tubo  ampliore  verfus  anguftiorem  fluat, 
&  mot  us  Aqua  neque  minuatur  inter  fluendum  neque  augeatur,  fimul  ac 
prima  pars  Aquae  tubi  minoris  initium  ingrelfa  fuerit,  ftatim  tardius  fluere 
incipiet.  Sc  continuato  effluxu  ex  tubo  latiore  in  anguftiorem,  gradatimma- 
gis  retardabitur  Aqua  in  tubo  anguftiore,  ufquedumtotaineum  tubumper- 
venerit.  Contrario  modo  res  eveniet,  fluente  aqua  a  tubo  minore  verfusam- 
pliorem.  Quod  eft  alterum  Paradoxon  in  re  Hydraulica.  Ponitur  autem 
'aqua  ubique  fibi  cohacrere.  _  • 

Oriiintur  bina  ifta  Corollaria  ex  Cafu  1. 

15.  Ex  Cafu  fecundo  datur  Methodus  srftimandi  Motum  -Sanguinis  in 
qualibet  arteria. 

16.  Datis  quibufcunque  arteriis  binis,  arqua-em  Sanguinis  molem  tranf- 
mittentibus,  major  eft  impetus  Sanguinis  in  arteriaaCorderemotiore  quam 
in  propiore.  Quod  eft  Paradoxon  notatu  dignum  in  Oeconomia  animali. 

17.  Ex  Cafu  tertio  oritur  alterum  Paradoxon  in  Oeconomia  animali, 
nempe  majorem  elfe  Sanguinis  motum  five  impetum,  in  arteriis  omnibus 
Capillaribus  fimul  fumptis,  quam  in  ipfa  aorta.  Item,  major  eft  in  Ca- 
pillaribus  Venis,  quam  arteriis. 

18.  Ex  Cafu  quarto  deducitur  Methodus  definiendi  motum  Sanguinis 

in  quavis  Vena. 

19.  Ex  eodem  dedoc it ur  tertium  in  Oeconomia  Animali  Paradoxon, 
nempe  majorem  elfe  Sanguinis  impetum  in  Vena  quavis,  quam  in  arteria 
ei  Vena?  refpondente,  8c  proinde  majorem  elfe  in  VenaCava,  quam  in  aorta* 

Problema  I.  Invenire  motum  Aeris  ex  Pulmone  effluentis. 

Sit  1  =  Longitudo  totius  du&us  aerei,  ab  Ore  &  Naribus  ad  extremes 
x^mos  Tracha?<r. 

q~ Quantitas  Aeris  mediocri  exfpirationeex  Pulmone  emiffa, 

Aeris  copia  validiffima  exfpiratione  expulfi. 

t  =Tempus  mediocris  exfpirationis. 

T=  Tempus  exfpirationis  fortilfima?.  u  ^  , 

Inde, 
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Inde,  pjrTheorema  5,  Caf.  5.  Motus  Aeris  ex  Palmane  effhenti*,  inex- 

fpirat  ionc  mediom  =  - 


®  l 

fortiffima— 


Hoc  eft,  Motus  Aeris  ex  Pulmone  exeuntisiqualiseftmotuimolis  Ac  is, 
quce  unica  exfpiratione  emittitur,  cujus  ea  fit  velocitas,  qua  percurratur 
tempore  exfpirationis  longitudo  totius  Canalis  Aerei  E.  I . 

Aeris  quantitatem  exfpiratione  mediocri  emiffam  Yir  Clariffimus,  AU 
phonfiis  Borellus ,  fadto  Experimento  i  Scirciter,  vel  2ounciis  cubicis  definit. 
Eftautem  diverfa,  non  folum  indiverfisHominibus,  fed  etiam  temporibus 
divc-rfis,  inHomine  eodem.  Ipfe  Experimentum  in  hunc  modum  inftitui. 

Yeficae  madefadtae  a  parte  inferiore  pondus  appendebam,  Sc  aptato  eidem 
fuperius  tubo  vitreo  Diametro  circiter  uncial i,  naribus  obturatis  Aerem  ve- 
fiaeleniter  infpirabam,  per  lpatium  trium  minutorum  fecundorum,  pon- 
dere  interim  in  menfa  quiefcente.  Poftea  Yefieam  cum  Aereinclufo  &pon- 
dere  appenfo,  fub  aquam  invafe  Cylmdrico  contentam,  demergebam,  no- 
tata  diligenter  alritudine,  ad  quam  aqua  attollebatur.  Deinde,  Aere  ex 
veflca  expreffo,  iterum  eandemcum  pondere  in  Aquam  immittebam.  Quod 
cum  eflet  f.dtum,  facile  inveniebatur  aquae  moles,  quae  vail  infufa  altitudi- 
nem  prius  no  tat  am  conficeret*  Experimento  decies  repetito,  Sc  additis  iibi 
invicem  quantitatibus  fingulis  inventis,  earum  decima,  five  media  moles 
aquae  vaii  infufa,  reperiebatur  35  unciis  cubicis  aequalis.  Qu#  moles  eft 
Aeris  vefica  contents:  *,  Sc  adjecta  cir.ci  er  parte duodecitra,  feu  3  unciis  cu¬ 
bicis,  ob  Aeris  condenfationem  a  frigore  Aquae  fadtam,  cum  tempeftas 
fuerit  hyemalis,  efficiuntur  38  unci#  cubic#.  Prsterea  addendum  eft  tan- 
tillum,  turn  propter  Aquae  preflionem  in  veficamr  turn  ob  Yaporem  qui 
cum  halitu  emittitur  in  humoremcoadtum-,  quod  fiat  neceffe  eft  ex  frigore 
Aqus,  Sc  vefic# madid#  contadtu.  JEftimavi  igitur  Aeris  copiam,  leni  ex¬ 
fpiratione  emiffam  tempore  trium  minutorum  fecundorum,  numero  rotun- 
do  4ounciarum  cubicarum. 

In  exfpiratione  validilfima  exfpirabam  uncias  cubicas  125,  tempore  mi- 

nuti  fecundi  unius.  ^  .  ^  . 

Hujufmodi  autem  exfpiratione,  cum  vehementi  Pulmonis  contentione 
ad  ftrangulatum  fere  continuata,  220  uncias  cubicas  ex  Pedtore  emittebam. 
Unde  patet,  ut  id  obiter  moneam,  multo  plus  Aeris  in  Pedtore  fupereffe, 
quam  unica  exfpiratione  mediocri  emitti. 

Si  ergo  ponatur  l = 2  pedes 

q  =40  unci#  cubic# 

1 25  unci#  cubic* 

IlL.-  ;  *  =  3" 

T=  1" 


Aeris  Gravitas  Specifica  ad  Gravitatem  Aqu#,  ut  1  ad  1000. 

Pes  Aquae  ctlbicus=:  1000  unc.  Avoird.  #  ,  . 

Erit  Motus  mediocris  Aeris  Pulmone  exeuntis  aqualis  motui  pondens 
upulorpm  4  Sc  Granorumq,  quodpercurrat  unciam  unam  minuto  fecun- 
*,  vel  motui  ponderis  Grani  1  f ,  quod  eodem  tempore  conficiat  longitu- 
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dineni  5  pedum  Sc  7  unciarum.  .  Quse  vcloeitas  Aeris  per  Laryngem 
effluent  is,  pofita  Laryngis  Sedione  —  7  unci*  quadrat*. 

Motus  maximus  Aeris  Pedore  expulfi  sequatur  motui  ponderis  uncise  1 
}£  circiter,  percurrentis  unciam  unam  minuto  fccundo  •,  five  motui  ponde¬ 
ris  gram  1  f  percurrentis  eodem  tempore  52  pedes.  Quae  eft  velocitas  Aeris 
in  fortiffima  exfpiratione  per  Laryngem  erumpentis. 

CoroL  1.  Data  Aeris  copia  &  longitudine  Canalis  aerei,  motus  Aeriseft 
in  ratione  inverfa  temporis  exfpirandi. 

2.  Data  mole  Aeris  &  tempore,  erit  motus  in  ratione  diredalongitudinis. 

3.  Data  longitudine  8c  tempore,  motus  eft  ut  Aeris  copia. 

4.  Dato  motu  Sc  Aeris  copia,  erit  longitudo  in  ratione  direda  temporis. 

5.  Dato  motu  Sc  longitudine,  erit  Aeris  moles  direde  ut  tempus. 

6.  Dato  motu  Sc  tempore,  erit  Aeris  moles  reciproce  ut  longitudo  Ca¬ 
nalis  Aerei. 

7.  Motus  Aeris  eft  in  ratione  compofita  ex  ratione  quadruplicata  Dia- 
metri  c  ujufvis  homology  ipfius  animalis,  Sc  ratione  inverfa  temporis  ex¬ 
fpirandi  *,  vel  in  ratione  compofita  ex  ratione  ponderis  totius  animalis,  ra¬ 
tione  ejufdem  ponderis  fubtriplicata.  Sc  ratione  temporis  reciproca. 

Nam  pondus  animalis,  Diametri  cujufvis  homologse  Cubus  &  moles 
Aeris  expulfi  funt  in  eadem  ratione.  Ponitur  autem  Corpora  Animalium 
Machinas  effe  fimiliter  fadas. 

Scholium .  Longitudinem  hie  ufurpatam,  vel  ipfam  effe  concipies  Ca¬ 
nalis  aerei  longitudinem,  fi  Rami  omnes  I  racha?ar  longitudine  sequales 
ponantur^  vel  mediam  inter  longitudines  diverfas,  fiRami  fint  inasquales. 

Prohleina  II.  Determinare  impetum,  five  impreffionem quam  excipit  in¬ 
terna  Pulmonum  fuperficies  ab  Aere  exfpirando. 

Cum  adioni  sequalis  &  contraria  fit  readio  *  neceffe  eft,  nt,  quanto 
motu  urgetur  ab  interna  Pulmonum  fuperficie  Aer  exfpirandus,  tanto 
vicilfim  ab  Aere  repellatur  fuperficies  Pulmonum. 

Unde,  per  Problema  fup.erius,  impetus  didlus  in  exfpiratione  me- 


diocri 


5  Liil 


fortiffima 


§  E.  I. 


Hin c  pofitis  iifdemquiE  in  fuperiore  ponuntur,  impetus  mediocris  Aeris 
in  Pulmones  asqualis  eft  motui  ponderis  drachmae  circiter  1  f,  quod  minuti 
fecundi  fpatio  percurrat  unciam  unam  *  vel  motui  ponderis  1 9  librarum, 
conficientis  eodem  tempore  unci*rqu*  eft  velocitas  Aeris  in  contadu 
fuperficiei  Pulmonis  internee.  Ponimus  autem  cum  Viro  Dodiffimo  Jacoho 
Keilio  fuperficiem  Pulmonis  internam  21900  circiter  unciis  quadratis 
sequalem. 

Impetus  vero  maximus  Aeris  in  Pulmones  eequatur  motui  ponderis  unci* 
circiter  1  \  moti  unciam  unam  minuto  fecundo  •,  vel  motui  ponderis  19 
librarum,  quod  partem  1]  S'uncisp  conficiat  eodem  tempore.  Qua:  eft  Aeris 
rrelocitas  ad  fuperficiem  Pulmonis  in  exfpiratione  vehementi. 

CgroL  1.  Sequuntur  exhac  Propofitione  Corollaria  prscedenti  fubjunda. 

2,  Impetus 
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2.  Impetus  mediocrisincumbens  in  partem  fuperficiei  Pulmonis,qua  fit 
ipfi  Laryngis  Sedtioni  aqualis,  eft  motus  ponderis  TV  grani,  conficientis 
uncia?  fpatium  minuto  Fecundo  ,  vel  motus  grani  i  f  quod  eodem  tempore 
percurrat  unciae  partem  tf4  2,  Impetus  autem  maximus  in  parem  fuper- 
ficiem  eft  motus  ponderis  T~T  partis  grani  quod  unciam  unam  ,  vel  motus 
ponderis  grani  f  quod  — yT  uncise  lingulis  minutis  fecundis  conficiat. 

3.  Impetus  Aeris  in  mediocri  exfpiratione  in  Pulmones  imprelFus^qua- 

tur  motui  Columns  aquese  percurrentis  unciam  unam  minuto  fecundo,  cu- 
jus  Columns  bafis  eft  ipfa  Pulmonum  Fnperficies,  interna  altitudo  autem 
€ft  uncia.  Eftque  Columns  altitudo  pars vf—uncir,  in  exfpira- 

tione  omnium  vehementiftima. 

4.  Impetus  incumbens  in  fuperficieili  parem  circulo  maximo  Globnli 
Sanguinei  in  leni  exfpiratione,  eft  pars  ponderis  Globuli  Sanguinei  * 
in  exfpiratione  vehementi  ~  ejufdem  ponderis, moti  unciam  unam  minuto 
fecundo.  Qua  autem  rat ione  Diametros  GlobulorumSanguinisdimenfusfim, 
cum  ufui  efte  queat  ad  aliorum  Objedtorum  minimorum  magnitudines  de- 
finiendas,  libet  obiter  exponere.  Cap  ilium  tenuem,  &fatis  longum  aci- 
culte  pluries  circumvolvi,  ut  omnes  convolutiones  fefe  invicem  accurate 
contingerent,  quod  admotum  fubindeMicrofcopiumluculenter  oftendebat. 
Deinde  cum  intercapedinem  inter  extremas  utrinque  circumvolutiones 
Circino  cepiflfem,  eandem  Scala,  quam  vocant,  Diagonali  applicabam, 
fpatiumque  in  Scala  repertum  per  convolutionum  numerum  dividebam. 
Unde  inventa  eft  unius  convolutionis  latitudo,  live  ipfa  Capilli  Diame¬ 
ter.  Poftea  Capillum  eundem,  in  Segmenta  minutula  divifim,  piano 
Microfcopii,  cui  Sanguinis  parum  erat  illitum  ut  Globuli  confpicerentur 
•diftindli,  fuperintpergebam.  Ea  cum  Microfcopiocontuerer,  reperiebam 
aliquibus  in  locis  Capilli  Segmenta  ita  commode  difpofita,  ut  numerare 
liceret,  quot  Globuli  Diametro  Segment!  opponerentur.  Erant  autem 
Segmenta  Diametro  inaqualia,  quod  Capillus  tenuior  verfus  extremum 
fuerit,  quam  propius  a  Radice,  adeo  ut  jam  7,  vel  8,  jam  12,  i^ve 
Globuli  tranfverfe  Settioni  Capilli  refponderent  U-troque  autem  Expe¬ 
riment©  fapius  iterato,  aftimavi  tandem  mediant  Capilli  Diametrum 
parte  T4-T  uncia,  &  Diametrum  Globuli  Sanguinei  parte  decima  Lriame- 
tri  Capilli,  live  parte  T*-T  uncia. 

$.  Impetus,  quern  patitur  interna  Pulmonum  fuperficies  ab  Aere  exipi- 
rando,  minor  eft  Motu  leniilimi  roris  e  Coelo  decidentis. 

Scboliutn.  Negleda  eft  in  folutione  Problematum  duorum  praceden- 
tium  impedimenti  conlideratio,  quod  Aeri  egredienti  objicitur  ex  affric- 
tu  laterum  Arteria  Trachaa,  ejufque  ramorum  5  cum  perparvum  lit, 
neque  ullo  experimento  fatis  accurate  aftimari  poife  videatur.  Kec  fai- 
mus  admodum  folliciti  de  rationibus  numerorum  exquiiite  fervandi*,  cum 
id  unum  nobis  propofitum  fuerit,  ut  methodum  exponeremus  aftimandi, 
aliquanto  certius  quam  antehac  fadtum,  vires  eas,  quibus  agit  Aer  inter 
exfpirandum  invafa  fanguinea  fuperficiem  Pulmonis  inter nam  perrep- 
tantia.  Unde  dignofci  pot  eft,  utrum  pares  fint  ha  vires  effeftis  iftis  pro- 

ducendis,  qui  iifdem  a  Dodtiifimis  quibufdam  Scriptoribus  Medicis  tn- 
7  ^  -  ■  ~  G  g  g  buuntur 
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bunntur.  Quod  liberum  cfto  Le&oris  Scientia  Mechanica  &  Anatomi- 
ca  inftru&i  Judicium. 

Problems  III.  Definire  impetum  Sanguinis  in  Vena  Cava  propedex- 
tram  Auriculam  Cordis  ;  five  motum  Sanguinis  per  omnes  Arterias  8c 
Venas  fluentis,  prater  Pulmonares. 

Sit  Quantitas  Sanguinis  una  Cordis  Syftole  in  Aortam  projedti. 

I =  Longitudo  media  duftus  integri  Arterio-Venofi  rat  ion  e  habit  a  ra- 
morum  longiorum  &breviorum. 
t—  Temporis  fpatium  inter  binos  pulfus  interceptum. 

i 

Inde,  per  Theorema  3.  Caf.  4.  impetus  qusefitus— ~ 

Jr  J  :  i  *  J  i  4!.  ,  ' 

Hoc  eft,  Impetus  Sanguinis  in  Vena  Cava  tequatur  motui  rnolis  San¬ 
guines,  qua;  una  Syftole  in  Aortam  projicitur,  cujus  ea  fit  velocitas  qua 
percurri  queatintegra  Arteriarum  &  Venarum  longitudo  temporis  fpatio 
inter  binos  Pulfus  intercepto.  gb  E.  1.  i  -  i 

Si  in  Corpore  Humano  ponantnr 
q  =  2  unrise  Avoird.  ;  j 

I  =  6  pedes  i  <  ?.  ••  • : ,  ...  t.i 


4  ...  -r‘y:  "  " 

Erit  impetus  Sanguinis  in  Vena  Cava  squalls  motui  ponderis  12  libra- 

rum,  quod  uncis  unius  longitndinem  conficiat  fingulis  minutis  fecundis : 
feu  motui  ponderis  2  librarum,  quod  pari  temporis  fpatio  percurrat  pe- 
dem  Qua;  eft  fere  Sanguinis  velocitas  in  Cava  fluentis.  Ponimns  au- 
tem,  ex  dimenfione  Viri  Doftiffimi  fupradidti,  Cava  Sediionem  dodran 
tern  efie  nncia;  quadratae. 

Corot.  Oriuntur  ex  hoc  Problemate  mutatis  mutandis  omnia  Problema- 
tis  primi  Corollaria. 


Problems  IV.  Determinate  motum  abfolutum  Sanguinis  in  Vena  Cava- 
five  motum  Sanguinis,  per  omnes  Arterias  &  Venas  fluentis  prater  Pull 
monales  fublata  Vaforum  refiftentia. 


Sit  velocitas  Sanguinis  Naturalis,  ad  earn  velocitatem  qua  Sanguis  fiu- 
eret,  dempta  omni  refiftentia,  ut  1  ad  x.  Cumque  per  Corot,  fuperioris 
Problematis,  &  Corol.  1.  Probt.  1.  Motus  Sanguinis  fit  in  ratione  velo- 

X  Q  l 

citatis,erit  inde  motus  quaefitu^  Q  E.  L 


Qjiodfi  proport io  per  Experimentum  a  YiroClanffimo  fupra  laudato 
inftitutum  inventa,  ut  vera?  propinqua,  admittatur,  erit  x  =  2.5. 

Unde  pofitis  iifdeiti  qua?  in  fiiperiore  ponuntur,  motus  abfolutus  San¬ 
guinis  in  Vena  Cava  a?quatur  motui  ponderis  30  librarum,  quod  minuto 
fecundo  longitudinem  unciakm  percurrat  live  motui  ponderis  2  libra¬ 
rum  percurrentis  eodem  tempore  pedem  1  -4*  Qua  fere  veloeitate  San¬ 
guis,  cmni  refiftentia  liber,  per  Cavam  deferretur. 

Problema  V*  Motum  Sanguinis  invenire  in  Vena  Pnlmonali  prope  fini- 
ftram  Cordis  Auriculam  y  live  motum  totius  Sanguinis  per  Pulmonem 
fluentis.  ;  . 


Praeter 


4*9 


Chap.  V.  Of  the  Motion  of  running  Waters. 

Prater  notulas  in  Probl  3.  ufurpatas,fit  A=Canali$  Arterio-Venoil  Pul- 
monici  media  longitude*.  _.j 

Uncle,  perTfceor.  3.G/.4.  invenitur  motus  quaefitus:=— ; ■ 

r  'f  * 

Hoc  eft,  motus  Sanguinis  per  Pulmonem  fiuentis  a:qualis  eft  motui 
molis  Sanguines,  qme  una  Syftole  in  Arteriam  Pulmonalem  projicitur, 
obtinentis  earn  velocitatem,  qua  percurratur  longitudo  Arteriarum  ac 
Yenarum  Pulmonalium,  tempore  inter  duosPalfus  intercepto.  E.  1. 

Si  ponatur  in  Corpnre  Humano  a  =  1  f  pes. 

Erit  motus  Sanguinis  in  Pulmone  squalls  motui  ponderis  3  librarum, 
jpercurrentis  unciale  fpatium  minuto  fecundo. 

Problem*  V I.  Definire  momentum  Sanguinis  abfolutum  in  Vena  Pul* 
anonali.  # , 

j-odem  Argumento,  quod  in  Probl.  4.  ufurpatum  eft,  invenitur  motus 
rjuaefitus  —2  . 5  x~ — *  <£.  E.  I. 

Pofitis  vero  iifdem  quasfupra  ponu'ntur,  motus  abfolutus  Sanguinis  Pul¬ 
monem  prsterftuentis  aequatur  motui  ponderis  7  7  librarum,  quod  fingu- 
Us  minutis  fecundis  unciae  unius  fpatium  percurrat. 

Scholium .  Experimento  Keiliano  definita  eft  proportio,  quam  obtinet 
Sanguinis  per  Aortam  ejufque  ramos  fiuentis  velocitas  naturalis  ad  earn 
velocitatem  qua  Sanguis  per  eofdem  flueret,  fublata  refiftentia  Arteria- 
rum  &  Sanguinis  praecedentis.  Earn  nos  proportionem  ad  Sanguinem  per 
Arteriam  Pulmonalem  fluentem  tranftulimus  Quia  vel  fublata  vel  im- 
minuta  fecundum  quamvis  rationem  refiftentia,  qua  Sanguini  per  utram- 
que  Arteriam  fluenti  objicitur,  necefiario  Sanguis  pariter  acceleratur  in 
utraque  Arteria.  Id  enim  nifi  fiat,  bini  Cordis  Yentriculi  aut  eodem 
tempore  non  contrahentur,  aut  eandem  Sanguinis  quantitatem  non  evid¬ 
ent  Quorum  utrumvis,  abfque  fumma  totius  Machine  perturbatione  Sc 
diicrimine,  fieri  omnino  nonpoteft. 

Corol.  Ad  tria  Problemata  pracedentia. 

Sequuntur  bine  Corollaria  Problemati  qtiinto  fubjun&a,  mutatis  mu¬ 
tandis. 

Scholium  ad  quatuor  Problemata  fuperiora. 

Notandum  Sanguinis  velocitatem,  turn  per  Pulmonem,  turn  per  reli- 
quum'Corpus  fiuentis,  cum  reipfa  xquabilis  non  fit,  hie  tamen  talem  fin- 
gi,  ut  motus  Sanguinis  tnedius  inveniatur. 

VIII,  There  have  been  many  Methods  propos’d,  and  Engines  contriv’d  Art  of 
for  enabling  Men  to  abide  a  comperent  while  under  Water  j  and  the  Re- 
fpiring  frefti  Air,  being  found  abfolutely  neceflary  to  maintain  Life,  fe-  Halley, 
veral  ways  have  been  thought  of  for  carrying  this  Pabulum  Vit&  down  to  349.  p-492- 
the  Diver,  who  muft,  without  being  fomehow  fupply’d  with  this,  return 
very  foon  or  perifh. 

We  have  heard  of  the  Divers  for  Spunges  in  the  Archipelago  helping 
themfelves  by  carrying  down  Sponges  dipt  in  Oyl  in  their  Mouths  *  but 
confidermg  how  imall  a  Quantity  of  Air  can  be  fuppos’d  to  be  contain'd 
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in  the  Pores  or  Interfaces  of  a  Spurge,  and  how  much  that  little  will  be 
contradted  by  the  PrefTure  of  the  incumbent  Water ,  it  cannot  be  believed 
that  a  Supply,  by  this  means  obtained,  can  long  fubfift  a  Diver.  Since 
by  Experiment  it  is  found  that  a  Gallon  of  Air ,  included  in  a  Bladder , 
and  by  a  Pipe  reciprocally  infpired  and  exfpired  by  the  Lungs  of  a 
Man,  will  become  unfit  for  any  further  Refpiration,  in  little  more  than 
one  Minute  of  Time*,  and  though  its  Elafticity  be  but  little  altered;  yet 
in  palfing  the  Linrgs,  it  lofes  its  vivifying  Spirit ,  and:  is  rendred  effete, 
not  unlike  the  Medium  found  in  Da?nps,  which  is  prefen t  Death  to  thofe 
that  breath  it  \  and  which  in  an  inftant  extinguifhes  the  brighteft  Flame, 
or  the  lliining  of  glowing  Coals  or  red'  hot  Iron ,  if  put  into  it.  I  fliall 
not  go  about  to  (hew  what  it  is  the  Air  lofes  by  being  taken  into  the 
Lungs,  or  what  it  communicates  to  the  Blood  by  the  extreme  ramificati¬ 
ons  of  the  Afpera  Arteria ,  fo  intimately  interwoven  with  the  Capillary 
Blood-Vejfels  •,  much  lefs  to  explain  how  ’tis  performed,  fince  no  difco- 
very  lias  yet  been  made  to  prove  that  the  ultimate  Branches  of  the 
Veins  and  Arteries .  there,  have  any  Anajlomofes  with  thofe  of  the  Tra- 
cb&a  \  as  by  the  Microfcope  they  are  found  to  have  with  one  another.  But 
1  rather  choofe  to  leave  this  Enquiry  to  the  Curious  Anatomiji ,  to  whom 
the  Structure  of  the  Lungs  is  better  underftood  •,  and  fhall  only  conclude 
from  the  aforefaid  Experiment,  that  a  naked  Diver,  without  a  Spunge, 
\  may  not  be  above  a  couple  of  Minutes  enclofed  in  Water,  (as  I  once  faw 

a  Ilorida-Indictn  at  Bermudas)  nor  much  longer  with  a  Spunge ,  without 
Suffocating  •,  and  not  near  fo  long  without  great  Ufe  and  Practice  *  or¬ 
dinary  Perfons  generally  beginning  to  ftifie  in  about  half  a  Minute  of 
Time.  B elides  if  the  Depth  be  eonfiderable,  the  preffure  of  the  Water 
on  the  Y! effete  is  found  by  Experience  to  make  the  Eyes  Blood-fhot,  and 
frequently  to  occafion  {pitting  of  Blood. 

\  When  therefore  there  has  been  occafion  to  continue  long  at  the  Bottom, 
feme  have  contrived  double  flexible  Pipes,  to  circulate  Air  down  into  a 
Cavity  enclofing  the  Liver  as  with  Armour,  to  bear  off  the  preffure  of 
the  //  ate / ,  and  to  giv~  leave  to  his  Breaft  to  dilate  upon  Infpiration  \  the 
ftefh  Air  being  forced  down  by  one  of  the  Pipes  with  Bellows  or  other- 
wife,  and.returnmg  by  the  other  of  them  ;  not  unlike  to  an  Artery  and 
Vein.  This  has  indeed  been  found  fufficient  for  fmall  Depths,  not  ex¬ 
ceeding  twelve  or  fifteen  Foot :  but  when  the  Depth  fnrpaffes  three  Fa¬ 
thoms,  Experience  teaches  us  that  this  Method  becomes  impracticable  : 
ffr  though  the  Pipes  and  the  reft  of  the  Apparatus  may  be  contrived  to 
perform  their  Office  duly,  yet  the  Water,  its  weight  being  now.  become 
eonfiderable,  doeifo  clofely  embrace  and  clafp  the  Limbs  that  are  bare 
©^covered  witft  a  flexible  Covering,  that  it  obftmi&s  the  Circulation  of 
the  Blood  in  them*  and  preffes  with  fo  much  force  on  all  the  Jun&ures, 
where  the  Armour  is  made  tight  with  Leather  Skins ,  or  fuch  like,  that 

1  /*  11  *  1  J  ^  61  in  a  >y*of  them,  the  whole  Engine  will  inftant- 

ly  fill  with  Water,  wnich  will  rufh  in  wi  h  fb  much  violence,  as  to  en¬ 
danger  the  Life  of  the  Man  below,  who  may  be  drown’d  before  he  can 
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be  drawn  up.  Upon  both  which  Accounts,  the  Danger  encreafes  with 
the  Depth.  Befides  a  Man  thus  Ihut  up  in  a  weighty  Cafe ,  as  this  muft 
needs  be,  cannot  but  be  very  unweildy  and  unaftive,  and  therefore  unfit 
to  do  what  he  is  defigned  to  do  at  the  Bottom. 

To  remedy  thefe  Inconveniencies,  the  Diving-Bell  was  next  thought 
of*  wherein  the  Diver  is  fafely  conveyed  into  any  reafonable  Depth  and 
may  ftay  more  or  lefs  time  under  Water,  according  as  the  Bell  is  of  great- 
er  or  leffer  Capacity.  This  is  moft  conveniently  made  in  form  cf  a  Trun¬ 
cate  Co^e,  the  fmaller  Bajis  being  clofed,  and  the  larger  open  •,  and  ought 
to  be  lo  polled  with  Lead,  and  fo  fufpended,  that  the  Veffel  may  fink 
full  of  Air,  with  its  greater  or  open  Bafs  downwards,  and  as  hear  as 
may  be  in  a  Situation  parallel  to  the  Horizon ,  fo  as  to  clofe  with  the 
Surface  of  the  Water. all  at  once  Under  this  Couvercle  the  Diver  lit- 
ting,  finks  down  together  with  the  included  Air  into  the  Depth  defired  * 
and  if  the  Cavity  of  the  Veflel  may  contain  a  Tun  of  Water,  a  finple 
Man  may  remain  therein  at  leaft  an  Hour,  without  much  Inconvenience 
at  five  or  fix  Fathoms  deep.  But  this  included  Air,  as  it  defcends  low¬ 
er,  does  con t raft  it  felt  according  to  the  Weight  of  the  Water  that 
comprefies  it  *  fo  as  at  thirty  three  Foot  deep  or  thereabouts,  the  Bell 
will  be  half  full  of  Water,  the  PrefTure  of  it  being  then  equal  to  that  of  the 
whole  Atmofphere  and  at  all  other  Depths,  the  fpace  occupied  by  the 
compreft  Air  in  the  upper  part  of  the  Bell,  will  be  to  the  under  Part  of 
its  Capacity  fill’d  with  Wafer,  as  thirty  three  Feet  to  the  Depth  of  the 
Surface  of  the  Water  in  the  Bell  below  the  common  Surface  thereof.  And 
this  condenfed  Air,  being  taken  in  with  the  Breath,  .foon  infinuates  it 
felf  into  all  the  Cavities  of  the  Body,  and  has  no  fenflbleri  ffeft  if  the  Bell 
be  permitted  to  defcend  fo  {lowly  as  to  allow  time  for  that  purpefo.  The 
only  Inconvenience  that  attends  it,  is  found  in  the  Ears,  within  which 
there  are  Cavities  opening  only  outwards,  and  that  by  Pores  fo  fmall  as 
not  to  give  admiffion  even  to  the  Air  itfelf,  unlefs  they  be  dilated  and 
diftended  by  a  confiderable  Force.  Hence  on  the  firft  Defcent  of  the 
Bell,  aPrefliire  begins  to  be  felt  on  each  Ear,  which  by  degrees  grows  pain¬ 
ful,  as  if  a  Quill  were  forcibly  thruft  into  the  Hole  of  the  Ear^  tilL 
at  length,  the  Force  overcoming  the  Obftacle,  that  which  conftringes. 
thefe  Pores  yields  to  the  Preffure, and  letting  fome  condenfed  Air  flip  in, 
prefent  tafe  enfues.  But  the  Bell  defcending  fiill  lower,  the  Pain  is  re¬ 
newed,  and  again  ealed  after  the  fame  manner.  On  the  contrarjr,  when 
the  Engine  isdrawn  up  again,  the  condenfed  Air  finds  a  much  eaiier  Bar¬ 
rage  out  of  thofe  Cavities,  and  even  without  Pain.  This  Force  on  the 
auditory  Paflages  might  pofiibly  be-fufpefted  to  be  prejudicial  to  the  Or¬ 
gans  of  Hearing,  but  that  Experience  teaches  otherwife  But  what  is, 
more  inconvenient  in  this  Engine  is  the  Water  entring  into  it,  fo  as  to 
contradf  the  Bulk  of  Air  (according  to  the  aforefaid  Rule )  into  fo  fmall  a 
fpace,  as  that  it  foon  heats  and  becomes  unfit  for  Refpiration,  for  which 
reafon  it  muft  be  often  drawn  up  to  recruit  it ;  and  befides,the  Diver,  be¬ 
ing  al  moll  cover  d  with  the  Water  thus  entring  into  his  Receptacle,  will, 
not  be  long  able  to  endure  the  Cold  thereof,  **  Beinp 
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Being  engaged  in  an  Affair  that  required  the  Skill  of  continuing  under 
W  atcr,  I  found  it  necefTary  to  obviate  thefe  Difficulties  which  attend  the 
nle  of  the  common  Diving-Bell,  by  inventing  fome  means  to  convey 
Air  down  to  it,  whilft  below  ;  whereby  not  only  the  /\ir  included  there-' 
in  would  be  rcfreffid  and  lecruited,  but  alio  the  Water  wholly  driven 
out,  in  whatever  Depth  it  was.  This  I  effe&ed  by  a  Contrivance  fo 
eafy,  that  it  may  be  wondred  it  fhould  not  have  been  thought  of  fooner 
and  capable  of  furmflnng  Air  at  the  bottom  of  the  S~a  in  any  quantity 
defirecL  The  Defcription  of  my  apparatus  take  as  follows. 

.  The  Bell  I  made  ufe  of  was  of  Wood,  containing  about  60  CubickFoot 
m  its  Concavity,  and  was  of  the  form  of  a  Truncate  Cone,  whofe  Dia- 
meter  at  the  Top  was  three  Foot,  and  at  Bottom  five.  This  I  coated  with 
Lead  to  Heavy  that  it  would,  fink  empty,  and  I  diftributed  the  weight 
10  about  its  bottom,  that  it  would  go  down  in  a  perpendicular  Situation 
cyia  no  other.  In  the  Top  I  fixed  a  ftrong  but  clear  Glafs,  as  a  Window 
to  let  m  the  Light  from  above;  and  Hkewife  a  Cock  to  let  out  the  hot 
Air  that  had  been  breathed  ;  and  below,  about  a  Yard  under  the  Bell  I 
placed  a  Stage  which  hung  by  three  Ropes,  *each  of  which  was  charged 
with  about  one  hundred  Weight,  to  keep  it  ft  eddy.  This  Machine  I 
fufpended  from  the  Maft  of  a  Ship,  by  a  Spritt  which  was  Diffidently  fe- 
cured  by  Stays  to  the  Mait-hrad,  and  tv^s  direded  by  Brads  to  carry  it 
over-board  clear  of  die  Ship- fid e,  and  to  bring  it  again  within-board  as 

_To  fupply  Air  to  this  Bell  when  under  Water,  I  caufed  a  couple  of 
Barre  s  of  about  3.6  Gallons  each,  to  he  cafed  with  Lead,  fo  as  to  fink 
empty  •  each  havings  Bm'g.hiJe  in  its  loweft  Parts  to  let  in  the  Water, 
*L?eA"  111  th«m  <»»dgfed  dfl  their  Defcent  v  and  to  let  it  out  again 

m^n*h7  7T  rrauD  Up,  fl'n/rT  below>  And  to  a  Hole  in  the  upper. 
IT  pait.  thefe  Barrels  I  fiiecl  a  Leathern  Trunk  or  Hofe,  well  li- 

quored  wnh  Bees-  A  ax  and  Oyl  and  long  enough  to  fall  below  the  Bung- 
^br  p  "!S  }T  n0Wni by  a1f  e)ght  aP pended  5  fo  that  the  Air  in  the 

Hoft  w„e  SSf'nt  r'-  ,h'  ‘°”er  'nds  °f  “ 

ir-Barrels  being  thus  prepared,  I  fitted  them  with  Tackle  pro- 
1  1  l  ake  them  rife  and  fall  alternately,  after  the  manner  of  two  Buck- 

wfth'br  tV,C  t  t'e  .vA  oas  doi?e  with  inuc}l  eafe,  that  two  Men 
rod  1S'  th;?nhaypelr  S'trc>igth,  could  perform  all  the  Labour  requi- 

der  ecW  rftViuftk*  ^  T™  dire£ted  hT  Lines  fanned  to  the  un- 
Ihe  1  |tbornhwBr  •  ’  the,wblch  Pa*  through  Rings  placed  on  both  fides 
they  ramc  ’1°  that  Piling  down  by  thofe  Lines, 

yofe  to  re'c'-r-n  L  °  tbe  Hand  of  a  Man,  who  flood  on  the  Stage  on  pur- 

Throush  thefe  ftnf1’  '‘‘'  f  *°  *^5  l’P  tb?  ends  op  the  Hofe  into  the  Bell. 
Water  in  the  PTr  ?  as  foon  as  their  ends  came  above  the  Surface  of  the 

of  "'’em  was  hln  e  S’-  ^  tbe  £ir  tbat  was  included  in  the  upper  Parts 

•  ed  afrV  RunJ’^  T  hJfireat  force  int0  the  Bell,  whilft  the  Water  en- 
t.ed  at  the  Bung-holes  below,  and  fill’d  them  and  fo  foon  as  the  Air 

of 
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of  the  one  Barrel  had  been  thin  received  *  upon  a  Signal  given,  That  was 
drawn  upland  at  the  fame  time  the  other  defeended  *,  and  by  an  alternate 
Succeffion  furnifhecl  Air  fo  quick,  and  in  fo  great  Plenty,  that  I  my  felf 
have  been  One  of  Five  who  have  been  together  at  the  Bottom, in  9  or  \o 
Fathoms  Water,  for  above  an  Hour  and  half  at  a  time,  without  any  fort 
of  ill  Confequenee  :  and  I  might  have  continued  there  as  long  as  I  "plea- 
fed,  for  any  thing  that  appeared  to  the  contrary.  Befides  the  whole  Ca¬ 
vity  of  the  Bell  was  kept  entirely  free  from  Water,  fo  that  i  fat  on  a 
Bench,  which  was  diametrically  placed  near  the  Bottom,  wholly  dreft 
with  all  my  Cloaths  on.  I  only  obferved,  that  it  was  necefiary  to  be 
letdown  gradually  at  firft,  as  about  12  Foot  at  a  time  y  and  then  to 
flop  and  drive  out  the  Water, that  entred,  by  receiving  three  or  four  Bar¬ 
rels  of  frelh  Air,  Before  I  defeended  further.  But  being  arrived  at  the 
Depth  defigned,  I  then  let  out  as  much  of  the  hot  Air  that  had  been 
breathed,  as  each  Barrel  would  replenifh  with  Cool,  by  means  of  the 
Cock  at  the  Top  of  the  Bell  $  through  whofe  Aperture,  though  very 
final  1,  the  Air  would  rulh  with  fomuch  Violence,  as  to  make  the  Surface 
of  the  Sea  boyl,  and  to  cover  it  with  a  white  Foam,  notwithftanding  the 
areat  Weight  of  Water  over  us.  .. 

0  Thus  I  found  I  could  do  any  thing  that  was  required  to  be  done  juft  un¬ 
der  us  $  and  that,  by  taking  off  the  Stage,  I  could^  for  a  fpace  as  wide  as 
the  Circuit  of  the  Bell,  lay  the  bottom  of  the  Sea  fo  far  dry,  as  not  to 
be  over-fhoes  thereon.  And  by  the  Glafs-Window,  fo  much  Light  was 
tranfmitted,  that,  when  the  Sea  was  clear,  and  efpecially  when  the  Sun 
(hone,  I  could  fee  perfectly  well  to  write  or  read,  much  more  to  fallen  or 
lay  hold  on  any  thing  under  us,  that  was  to  be  taken  up.  And  by  the 
Return  of  the  Air-Barrels,  I  often  fent  up  Orders  written  with  an  Iron 
Pen,  on  fmall  Plates  of  Lead,  diredin g  how  to  move  us  from  Place  to 
Place  as  occafion  required.  At  other  times,  when  the  Water  was  trou¬ 
bled  and  thick,  it  would  be  as  dark  as  Night  below  $  but  in  fuch  Cafes  I 
have  been  able  to  keep  a  Candle  burning  in  the  Bell,  as  long  as  I  plea- 
led,  notwithftanding  the  great  Expence  of  Air  neceffary  to  maintain 

Flame  ...  4  , 

This  I  take  to  be  an  Invention  applicable  to  various  Ufes  *,  fuch  as 
Filhing  for  Pearl,  Diving  for  Sponges,  Coral,  and  the  like,  in  far  greater 
Depths  thap  has  hitherto  been  thought  poffibie.  Alfo  fur  the  fitting  or 
plaining  the  Foundations  of  Moles,  Bridges,  &c.  upon  Rocky  Bottoms:, 
and  for  the  cleaning  and  ferubbing  of  Ships  Bottoms,  when  foul  in  calm 
Weather  at  Sea.  I  ihall  farther  intimate  that  by  an  additional  Contri¬ 
vance,  I  have  found  it  not  impradicable  for  a  Diver  to  go  out  of  an  En¬ 
gine  to  a  good  L  iftance  from  it,  the  Air  being  convey’d  to  him  with  a 
continu’d  Stream,  by  fmall  flexible  Pipes,  which  Pipes  may  feive  as  a 
Clew  to  aired  him  back  again  when  he  would  return  to  the  Fell. 

IX  An  Account  of  a  Book  omit  tel 

Joh.  Poleni  inGymnafio  Patavino  Phil.  Ord.  Prof.  Sc  Sclent.  S.  R.  Lend. 
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Geography,  Navigation  and  Mufick. 

Of  drawing  «  /f  Onf.eur  <  affini  opened  the  Afiembly  of  the  Aaicmy  of  Sciences 
uridUn  Line*  lVJL  held  at  Paris,  Nov.  12.  1701.  with  a  Difcourfe  containing  the 
th>9  t  rance ;  Obfervations  he  had  made  in  his  laft  Voyage,  with  aDefign  to  determine 
by  Mo  if.  Cif-t]ie  paflage  of  a  Meridian  Line  ("taken  from  a  Point  in  the  Obfervatory 
JVtS  />.' C9;.at  Paris)  Lorn  one  End  of  France  to  the  other.  In  the  firft  Part  of  this 
Difcourfe  he  went  back  to  the  moft  ancient  Aftronoiiiers,  and  recounted 
their  Opinions  of  the  Spherick  Figure  of  the  Earth,  and  their  Methods 
to  know  its  Dimenfion,  of  which  the  two  me  ft  Famous  are  firft,  that 
of  Eratojlhenes  the  Cyreniav ,  who  lived  in  the  Reign  ot  Ptolomie  Euerge - 
tes ,  King  of  Jegypt :  The  fecond  that  of  PoJ/idonins  of  Rhodes ,  who  lived 
in  the  Time  of  Pompey  the  Great  After  having  en^rged  on  the  Methods 
ufed  by  thefe  two  ancient  Philofophers,  he  proceeded  to  thofe  of  the 
Moderns  Johannes  Ferrell  ns;  and  feme  others  ^  Arid  in  the  laft  place  he 
related  the  Method  of  the  late  Monfieur  Picard ,  of  the  Academy  Royal9 
as  the  moft  exact.  Then  he  fpoke  of  his  own  Obfervations  on  the  fame 
Subject,  of  the  ufe  he  had  made  of  the  Satellites  of  Jupiter ,  more  fit  for 
this  than  the  Eclipfes  of  the  Moon,  in  that  they  are  more  frequent  *  and 
faid  that  his  Obfervations  had  been  confirmed  by  the  like  made  in  China. 
He  fhewed  the  Method  he  took  to  determine  the  Paflage  of  the  Meridi - 
an  taken  from  a  Point  in  the  Obfervatory  at  Paris.  By  the  means  of 
Triangles  which  he  made  through  the  whole  Courfe  of  his  Journey,  and 
very  exadt  Calculations,  he  determined  the  Place  of  this  Meridian,  and 
marked  all  the  confiderable  Places  through  which  it  paffed,  from  Paris 
to  the  higheft  Mountains-of  the  Pyreneans ,  which  feparate  Ronj/illon  from 
x  Catalonia  *,  among  thefe  Mountains  he  obferved  one  of  a  prodigious  height, 
it  being  1440  Toifes  high.  But  the  moft  extraordinary  Observation  was 
that  of  "the  Inequality  of  the  Degrees  of  the  Meridian  on  the  Earth  * 
which  is  fuch,  that  Monfieur  Caj/mi  "found  that  going  Southward  one  de¬ 
gree  furpafied  another  an  8coth  part,  which  may  give  great  Reafon  to 
doubt  of  the  exact  Roundnefs  of  the  Earth.  Upon  this  occafion  he  re¬ 
ported  two  different  Opinions:  the  one  Mcffieuis  Huygens  and  Newton, 
the  other  of  a  Mathematician  of  Strasbourg,  named  Eifenfchmidius.  The 
two  former  hold  that  the  Earth  is  flatted  towards  the  Poles,  fo  that  it  is 
fbmething  of  the  Shape  of  an  Holland  Clieefe  •,  which  they  both  conclude 
by  Phyfical  and  Algebraical  Dedu&ions,  from  an  Obfervation  made  at 
Cape  herd  •,  that  the  Pendulums,  though  of  the  fame  Length,  make  their 
Vibrations  there  much  flower  than  in  the  Northern  Countries.  Theo- 
ther  Mathematician  holds  that  the  Figure  of  the  barth  is  Elliptick,  fo 
that  it  is  ftretcVd  out  towards  the  Poles,  and  has  the  Form  of  an  Egg. 
Monfieur  Cajjini  left  the  Oueftion  undecided.  The  Cities  through  which 

he 
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he  obferv’d  the  Meridian  of  France  to  pafs  are  Dunkirk ,  Amyens ,  Aubig- 
ney ,  Bourges ,  Aurillac ,  Rode: and  Car  caff  one.  Monfieur  V  Abbe 
Bignon  faid  that  the  Meridian  at  Paris  would  be  obferv’d  round  the  whole 
World, with  the  fame  Exadnefs  as  had  already  been  begun  to  be  done  from 
one  End  of  France  to  the  other  *  and  that  there  were  Perfons  of  Courage  '■ 
filfficient  to  undertake  fo  painful  a  Voyage  ^  and  that  nothing  hindred 
thembut  the  War, which  began  to  be  kindled  every  where.  He  meant  by 
thisPerfon  Monfieur  de  L/?£/eZ,whohavmg  already  made  feveral  Voyages 
into  the  Mediterranean ,  in  quality  of  the  King’s  Engineer,  and  colleded 
many  Obfervations,  was  then  making  a  true  and  ex  ad  Chart  thereof. 

II.  The  naoft  ufeful  Projcdion  of  the  .Spheric  Surface  of  Earth  and  Sea  f0  divide 
for  Navigation,  is  that  commonly  call’d  Mercator  s-g  tho’  its  true  Na-  •'bamealiy  the 
tureand  Conftrudion  is  faid  to  be  firft  demonftrated  by  our  Countryman  Nautical  mcri - 
Mr  .  Wright y  in  his  Correction  of  the  Errors  of  Navigation.  In -this  Pro-^y” 
jedion  the  Meridians  are  all  parallel  Lines,  not  divided  equally ,  as  i  11^45”  ^  It 
the  common  plain  Chart  (which  is  therefore  erroneous,1  but  the  Minutes  " 

and  Degrees  (or  ftridly,  the  Fluxions  of  the  Meridian )  at  every  feveral 
Latitude  are  proportional  to  their  refpedive  Secants.  Or  a  Degree  in 
the  projeded  Meridian  at  any  Latitude,  is  to  a  Degree  of  Longitude  in 
the  Equator,  as  the  Secant  of  the  fame  Latitude  is  to  Radius . 

The  Reafon  of  which  Enlargement  of  the  Elements  of  Latitude  is,  to 
counterbalance  the  Irilargement  of  the  Degrees  of  Longitude.  For  in  this 
Projedion  the  Meridians  being  all  Parallel, a  Degree  of  Longitude  at  (fup- 
pofe)  60  Deg.  Lat.  is  become  equal  to  a  Degree  in  the  Equator,  whereas  it 
really  is  (on  theGlobes  Surface)  but  half  as  much,the  Radius  of  the  Paral¬ 
lel  of  60  Deg.  (that  is  its  Cofine )  being  but  half  the  Radius  of  the  Equator. 

Therefore  to  proportion  the  Degrees  of  Latitude  to  thofe  of  Longitude,  a 
Degree  (or  Elemental  Particle)  in  the  Meridian, is  to  be  as  much  greater 
than  a  Degree  for  like  Particle)  in  the  Equator,  as  the  Radius  of  the  E- 
quator  is  greater  than  the  Radius  of  the  Parallel  of  Latitude,  viz.  its 
■Cofne. 

In  Fig .  29.  let  the  Radius' C  D  reprefent  the  half  of  the  Equator,  D  M 
an  Arc  of  the  Meridian  •,  MS  its  Sine,  C  E  its  Secant  ^  then  is  CS  equal  piate  4. 
to  its  Cofne:  and  CS  :  CM::  CD  ( —CM)  :  CjE,  that  is,  as  Coline  ;  to 
Radius  :  :  fo  is  Radius  :  to  Secant.  The  Colines  being  then,  in  this  Pro¬ 
jedion,  fuppos’d  all  equal  to  Radius,  or  (which  comes  to  the  fame)  the 
Parallels  of  Latitude  being  all  made  equal  to  the  Equator,  the  Radius  of 
theGlobe,at  every  point  of  Latitude  (by  the  precedent  Analogy)  isfuppo- 
fed  equal  tothe'Secant  of  Latitude  *  and  confequently  the  Elements  (Mi¬ 
nutes, G *c.)  of  the  Meridian  muftbe  proportional  to|their  refpedive  Secants. 

The  Way  Mr.  Wright  takes  for  making  his  Tables  of  Meridional  Parts , 
is  by  a  continual  Addition  of  Natural  Secants,  beginning  at  1  Minute, 
and  fo  proceeding  to  89  Deg.  Dr.  Wallis  (in  *  Phil.  Tranf  No.  176J  finds#  ^  y.  j. 
the  Meridional  Part  belonging  to  any  Latitude  by  this  Series,  putting  S1[, 

S for  its  Natural  Sine,  viz.  S-J"  f  5s  4  ;  &+7  ^  which  gives 
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the  Meridional  part  required.  Howto  find  the  fame  Mechanically  by 
means  of  an  eafiiv  con  ft  ruined  Curve  Line,  is  what  I  fhall  now  fhew. 

1.  Prepare  a  Rular  AB  (Fig.iS.)  of  a  convenient  Length,  in  whichlet 
B  o  be  equal  to  the  Radius  of  the  intended  Projection*  To  the  Point  o  as 
a  Center  ( on  the  narrower  Edge  of  the  RularJ  faften  a  little  Plate-wheel 
•w  h  tight  to  the  Rular,  and  of  a  ^Diameter  a  little  more  than  the 
Thicknefsof  the  Rular.  Let  KR  (Fig.  29.)  reprefent  another  long  Rular 
to  which  A  R  is  a  perpendicular  Line.  Place  the  Rular  AB  upon  the  Line 
A  R ,  with  the  Center  of  the  Wheel  at  A  Then  with  one  Hand  holding 
fait  the  Rular  K  R,  with  the  other  Hand  Hide  the  end  B  of  the  Rular  A  B 
by  the  Edge  of  KR;  fo  will  the  little  Wheel  w  h  deferibe  on  the  Paper  a 
Curve  Line  AC  B}  to  be  continued  as  far  as  is  convenient. 

2.  Having  drawn  the  Curve  ACBy  draw  a  (freight  Line  K  R  by  the 
Edge  of  the  Rular  K  R  :  which  Line  is  the  Meridian  to  be  divided,  and  al- 
fo  an  Afymptote  to  the  Curve  AC  B. 

%•  In  this  Meridian,  (accounting  R  to  be  the  Point  of  its  Interferon 
with  the  Equator, )  the  Point  anfwering  to  any  Degree  of  Latitude  is  thus 
found.  In  the  perpendicular^/?,  make  RG  equal  to  the  Cofine  of  Lati¬ 
tude  (Radius  being  A  R})  and  from  G  draw  G  C  parallel  to  K  R  and  in¬ 
terfering  the  Curve  in  C.  With  Center  C  and  Radius  C  M=z  A  R  ftrike 
an  Arc  cutting  the  Meridian  at  M  ;  fois  A/che  Point  defir’d. 

4.  In  the  Curve  A  C,  let  c  be  a  Point  infinitely  near  to  C,  and  c  nt  ( _ » 

C  M.)  a  Tangent  to  the  Curve  at  c,  making  the  little  Angle  M  C  m,  to 
which  let  the  Angle  R  A  r  be  equal :  fo  is  R  r  =  M  d  fa  Perpendicular  from 
M  co  cm)  Draw  CD  equal  and  parallel  to  A  R,  interfering  K  R  in  s 
With  Center  C  and  Radius  C  D  d: aw  the  Arc  D  M,  and  its  Tangent  D  E 
and  Secant  C  E. 

f.  Becaufe  of  the  like  Triangles  CDE ,  M d  m  ;  C  D:  C  E  : ;  M d •  M 
that  is,  as  Radius  to  Secant  of  the  Arc  D  M,  (whofe  Gofine  is  C  5 
=  G  R  J  :  :  fo  is  M  d  (=  R  r  a  Degree  or  Particle  of  the  Equator  : )  to 
Mm  the  Fluxion  or  correfpondent  particle  of  the  Meridian  Line  R  m . 
Whence,  and  from  what  is  premifed  concerning  the  Nature  of  this  Nau¬ 
tical  projerion,  Ms  evident  that  R  A/  is  the  meridional  Fart  anfwering  to 
the  Latitude  whofe  Cofine  is  G  R.  Or  thus,-  with  Center  R  and  Radius 
A  R  deferibe  the  Quadrant  A  *  *,  in  which  let  the  Arc  A  *  be  equal  to 
the  given  Latitude.  From  *  draw  xC  parallel  to  K  R  and  interfering  the 
Curve  in  C,  fo  is  C  *  the  Meridional  part  defir’d,  being  equal  to  R  M  as  is 
eafy  to  fliew. 

6,  As  to  the  other  properties  of  this  Curve,  Ms  evident,  from  its  Con- 
Rrurion,  that  its  Tangent  fas  C  M )  is  a  Conflant  Line  every  where  equal 
to  A  R  ;  the  Curve  being  generated  by  the  Motion  of  the  Wheel  at  the 
End  of  the  Rular  which  is  its  Tangent.  And  from  hence  the  Curve  AC  B 
may,  for  Diftinrion,  be  call’d  the  Exjuitangential  Curve. 

7,  The  Fluxion  of  the  Area  ARMC  is  the  little  Seror  or  Triangle  MCd 

which  fame  is  alfo  the  Fluxion  of  the  Seror  CD  M :  whence  the  Areas 
A  R  MCy  CD  M  are  equal ,  and  the  w  hole  Area  AC  B.  &c.  K  M  R  be¬ 
ing  infinitely  continued,  is  equal  to  the  Quadrant  A  R  a.  9 

8,  Fo  find  the  Radius  of  Curvature  of  any  particle,  as  C  c;  from  C  draw 
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an  indefinite  Line  C  T  perpendicular  to  CM,  ( on  the  concave  fide  of  the 
Curve)  and  from  c  another  Line  perpendicular  to  cm)  which  Lines,  (be- 
caufe  of  the  inclination  of  C  M  to  c  mf)  will  fomewhere  meet  as  at  Ty  ma« 
king  an  Angle  CT  c=  M  Cm.  Thefe  Angles  being  equal,  their  Radii  are 
proportional  to  their  Arcs:  therefore,  M  d  :  C  c  : :  M  C  :  CT.  But 
dm  f  becaufe  of  CM=  cm)  fo  that  Md:  dm  (  :  :  CD  :  D  E)  \  \  CM  :  CT. 
But  C D=z  C  M9  therefore  CT-D  E—  Tangent  of  the  Arc  D  M, 

9.  So  that  fuppofing  A  Tt  a  Curve  Line  in  which  are  all  the  Centers  cf 
Curvature  of  the  particles  o  i  AC B,  any  point  as  Tbeing  found  as  before, 
the  Length  A  T  fby  the  Nature  ol  Evolution  of  Curves ,)  is  every  where  e- 
quai  to  the  Tangent  of  its  correfpondent  Circular  Arc  D  M.  The  point  T is 
alfo  found  by  making  M  7>erpendicular  to  R  M ,  and  equal  to  the  Secant 
CE ;  for  fo  is  the  Angle  C  MT  ~  M  CD  •,  and  the  Triangle  M  CT  equal  to 
the  Triangle  C  D  & 

10  Let  A  ti  h  be  an  Equilater  Hyperbola  whofe  Semiaxis  is  A  R 
and  Center  Rm  In  the  Meridian  let  R  P  be  equal  to  the  Tangent  D  E.  Join 
A  Py  and  draw  P  H- A  P  and  parallel  to  A  R.  Compleat  the  paralleled 
gram  H  NRP,  fo  will  rhe  poinr  H  be  in  the  Hyperbola,  and  its  ordinate 
HN  (  RP=D  E  -CT)  be  equal  to  the  Curved  T t.  From  whence,  and 
from  Prop.  3.  Coroll .  2.  of  Dr. Gregory's  Catenaria  (PhiL*  Tranfl  251.)  it  ap¬ 
pears  that  the  Curve  A  T  t  is  that  call'd  the  Catenaria  or  Funicular  ia,  viz.  ^ 
the  Curve  into  whofe  Figure  a  flack  Cord  or  Chain  naturally  difpofes  its  felf 
by  the  Gravity  of  its  particles. 

‘  11.  Hence  we  have  another  property  of  the  Catenaria  not  hitherto  ta* 
c  ken  Notice  of  ('chat  I  know  of,)  viz.  that  fuppofing  A  R  ( —  a3  the 

*  conftant  Line  in  Dr.  Gregory)  equal  to  the  Radius  of  the  Nautical  pro- 
€  jedion,  and  RN  the  Secant  of  a  given  Latitude,  then  is  NT  the  Cate* 
t  naria\  Ordinate  at  N,  equal  to  RM  the  Meridional  part  ahfwering  to 

*  the  Latitude  whofe  Secant  is  R  N. 

12.  That  T A  is  the  Catenaria  is  alfo  demonftrable  from  Dr.  Gregory' & rft 
Prop.  Let  Tu  be  the  Fluxion  of  the  Ordinate  NT ;  and  t  u  (  ~~N  n )  rhe 
Fluxion  of  the  Axe  A  N.  Then  becaufe  of  like  Triangles  T  CM9  T u  t, 
CM:  C  T  (=T  A)  : ;  Tu  :  11  f,vthat  is,  as  C  M  a  conftant  Line  to  TA 
the  Curve  : :  fo  is  the  Fluxion  of  the  Ordinate,  to  that  of  the  Axe 
(y  :  x  )  according  to  Prop.  1.  Catenaria, 

13.  From  the  Premifes  the  Conftrudion  and  feveral  Properties  of  the 
Catenaria  are  eafily  deducible;  one  or  two  of  which  Fll  fet  down.- 

1.  The  Area  AT  M  R  is  equal  to  A  O  P  R  a  Redangle  contained  by 
Radius  A  R  and  RP  the  Tangent  anlwering  to  Secant  H  P~T  M.  For 
becaufe  of  the  like  Triangles  C  M  m,  C  E  e  ;  C  M :  C E  : :  M  m  :  E  e>  that 
is,  putting  r,  s ,  t3  m  for  Radius,Secant,  Tangent  and  Meridional  part  R  M) 
r  :  s:  :  m:  t  whence  r  t  =  s  m,  and  all  the  r  t  —  all  the  s  {n }  that  is, 
AO  P  R  =  AT  M  Ry  which  agrees  with  Dr.  Gregory's  Cor.  f .  of  Prop.  7 

14.  Suppofing  the  former  Conftrudion,  let  be  added  the  Line  R  H  in¬ 
cluding  the  Hyperbolick  Seffor  A  R  H.  I  fay  the  fame  Sedor  is  equal  to  half 
the  Redangle  A  R  AfJ^contained  by  Radius  A  R  and  the  Meridional  pare 
R  (=fr  m)  For  the  Sedor  A  RH  —  Triangle  R  AT/  wanting  the 

hhh  2  ,Semifegf 
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•  • 

Semifegment  ANH.  The  Fluxion  of  the  Triangle  RN  His---*  * s  The 

-  •  * 

Fluxion  of  ANH  is  ti  So  the  Fluxion  of  the  Seflor  ARH  is~.  s 

2 


— t  ’  __  tl - L L  ’Tis  found  before  (  Seth  13.  )  that  r  1  s  (s  ^ ^ 

.  s  s 

whence  s  t  =■ — And  becaufe  of  the  like  Triangles  CD  Et  EfeC  D  i 
D  E:\Ef  v.fe.  But  Ef  -=z  M  m~my  becaufe  both  Ef  and  Mm  are  to  M 
tl  in  the  fame  Reafon,  viz.  as  s  to  r  ^therefore  r:  t  (/ ; — *  :  whence 


it  .  ,  st  —  ts  ss  —  tt  .  rr  .  .  __ 

t  s  =  anC  j  ""  2  r  2 r  w  T  r  m>  ~  the  Fluxion  of* 

the  Hyperbolick  Se&or  ^  R  whofe  flowing  Quantity  is  therefore: 
equal  to  ~  r  vi  —7  A  R  &K  EaDa 

15.  This  (hews  another  property  of  the  Catenaria ,  viz,  that  it  fquares 
the  Hyperbola  ,♦  for  R  M is  equal  to  NT* the  Ordinate. of  the  Catenaria . 

16.  In  Fig.  50.  Let  A  R  be  Radius,  A  C  B  thQ  Equitangential  Curve  ; 
MR  N its  Afymptote,  in  which  let  JV;  be  any  two  points  equally  di- 
Rant  from  R .  Upon  M  draw  M  L  parallel  to  A  R  and  equal  to  the  Dif¬ 
ference  of  the  Secant  and  Tangent  of  that  Latitude  whofe  Meridional  part 

.is  RM  ( by  §,  5  v  4  /  Upon  N  draw  N  O  parallel  to  A  R,  and  equal  to  the 
Sum  of  the  forefaid  Secant  and  Tangent.  Do  thus  from  as  many  points 
in  the  Afymptote  as  is  convenient,  and  a  Curve  drawn  equably  through 
the  points  L  -  -  •  A-  -  -  O  -  -  &c.  will  be  a  Logarithmic  Curve ,  whofe  Sub~ 
tangent  ('being  conftantj  is  equal  to  Radius  A  R. 

17.  Let  no  be  an  Ordinate  infinitely  near  and  parallel  to  NO.  OP  = 

N  n  the  Fluxion  of  the  Afymptote  ;  OTthe  Tangent, and  TAT  the  Subtan¬ 
gent  to  the  Logarith.  Curve  in  O.  Then  0  p  :p  O  ::  ON:  NT.  But  0  N== 
x-f* ;  therefore  op  t.  p  O  =w(the  Fluxion  of  the  Meridian  or  Afymp¬ 

tote.)  So  the  Analogy  is/  m  :  :s  -f-  t:  NT.  By  SeB*  13,  14,./:^ 
z  \.t :/.■  alfo,  1  :  m  :  :  s  :  r.  and  thence  /  -{-  *  •  ™  : :  t  -f* ;  :  r.  wherefore  N  T 
(the  Subtangent  to  L  A  O)  is  equal  to  Radius  A  R  a  conflant  Line,  and 
confequentiy  the  Curve  L  A  0  is  the  Logarithmic  Curve .  and  its  Subtan- 
genc  knowiio. 

1 8.  Th-  fame  Demon# ration  ferves  for  L  M ,  (any  Ordinate  on  the  0- 
ther  Side  of  A  R )  only  changing  the  Sine  +  into  — ;  and  then  it  agrees 
with  M r.  James  Gregory's  Prop.  3.  fag,  17  of  his  Exercitations ,  viz.  That  the 
Nautical  M  ridian  is  a  Scale  of  Logarithms  of  the  Differences  whereby  the  Secants 
of  Latitude  exceed  their  rejpfftive  Tangents ,  Radius  being  Unity .  So  here  R  M 
is  the  Logarithm  of  ML,  the  Difference  of  the  Secant  and  Tangent  of 
the.  Latitude  whofe  Meridional  part  is  R  M: 

19.  Suppofing:  the  precedent  Conftrudion,.  if  through  any  point  C  of 

theCurve  A  C  B  be  drawn  a  right  Line  G  C  W  parallel  to  M  R,  termina¬ 
ted  with  the  Logarithmic  Curve  in  JFand  the  Radius  A  R  in  G  :  I  fay  that 
the  fame  right  Line  IV  G  is  equal  to  the  intercepted  part  of  the  Curve 
Line  Ac*  20.  Let; 
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20.  Let  iv  g  be  a  Line  infinitely  near  and  parallel  to  W G,  and  termina¬ 
ted  by  the  fame  Lines  ;  and  C  5,  IP  <r}  perpendicular  to  the  Meridian ;  C  S 
interfering  tv  g  in  and  We  in  y.  Let  C  M  be  a  Tangent  to  A  Cin  C; 

IV  T  a  Tangent  to  A  IV  in  IV ;  fo  is  C  M  —  <rr.  Becaufe  of  like  Triangles 
Czc,  CSM ;  and  Wy  w,  W*  r;  CS:  CM :  :  Cz:Cc:  alfo  W*\  ;  : 

IV y:  yw.  But  ir^—CS-  n-  CM;  C  z,  —  Wy  ;  therefore  is  y  w  the 
Fluxion  of  G  equal  to  Cc  the  Fluxion  of  the  Curve  A  C.  ConLquenc- 
1  y  G  TV ~  A  C.  7.  e,  d. 

.  2 1. It  may  be  noted  that  thisEquitangential  Curve  gives  the  Quadrature 
of  a  Figure  of  Tangents  Handing  perpendicular  on  their  Radius  In  Fig.  29. 
let  A  y  r  be  a  Curve  whofe  Ordinates  as  gy>  G  are  equal  to  the  Tan* 
gents  of  their  refpeftive  intercept  Arcs  A  ky  A  k  Let  rG  be  produced  to 
touch  the  Curve  ^Cin  C ;  then  is  the  Area  A  r  G=  to  the  Redtangle  con¬ 
tained  by  Radius  A  R  and  G  C  the  produced  part  of  the  Ordinate  ;  or  AVG 
—  A  Rx  G  C.  The  Demonitration  of  which,  and  of  the  following  Section 
1  for  Brevity  omit. 

22.  .If  we  fuppofe  the  Figure  AC  B,  Szc.  K  R  (Fig.  29.)  infinitely  con¬ 
tinued,  to  be  turnedabout  its  Afymptote  R  K  as  an  Axe,  the  Solid  fo  ge¬ 
nerated  will  be  equal  to  a  recHangled  Cone  whofe  Altitude  is  equal  to  a  R . 

And  its  Curve  Surface  will  be  equal  to  half  the  Surface  of  a  Globe  whofe 
Radius  is  A  R.  So  that  if  the  Curve  be  continued  both  ways  infinitely  (*s 
its  Nature  reciuires)  the  whole  Surface  will  be  equal  to  that  of  a  Globe  of 
the  fame  Radius  A  R . 

The  Defcription  of  the  Rularand  Wheel,  F/g.  28.  is  fufficient  for  the  De=  - 
monftration  of  the  Properties  of  the  Curve:  but  in  order  to  an  a&ual 
Conftrudtion  for  Ufe,  I  have  added  Fig.  gf.  where  A  B  is  a  brafs  Rular  ,* 

Tvb  the  little  Wheel,  which  muft  be  made- to  move  freely  and  tight  upon 
its  Axe  (like  a  Watch-Wheel)  the  Axe  being  exaftly  perpendicular  to  the 
Edge  of  the  Rular.  s  reprefents  a  little  Screw-pin  to  fet  at  feveral  Diftan- 
ces  for  different  Radii,  and  its  under  End  is  to  Hide  by  the  Edge  of 
the  other  fix’d  Ru&r.  f  is  a  Stud  for  convenient  holding  the  Rular  in 

ts  Motion. 

III.  Having  had  the  Honour  laft  Week  of  making  the  Try  alof  a  Mufi-«r&#  Theory  of 
cal  Experiment  before  the  Society,  it  may  be  necelfary  to  give  a  farther  Mufick  re- 
Account  of  it  ;  that  the  Theory  of  Mulick, which  is  but  little  known  in  this**''* 

Age,  and  the  Pra&ice  of  it,  which  is  arriv’d  at  a  very  great  Excellency,  CeiKelri  a/ 
may  be  fix’d  upon  the  fure  Foundation  of  Mathematical  Certainty.  In  '  Proportions ;  by 

Propofitionson  which  the  Experiments  were  admitted, were,-  that  Mulick  Mr.  Tho.  Sal- 
conlifted  in  proportions,  and  the  more  exadt  the  proportions,  the  better"™  •  ,c  „ 
the  Mufick  :  That  the  proportions  offer’d  were  the  fame  that  the  ancient  '  ^  * 

Grecians  us’d :  That  the  Series  of  Notes  and  half  Notes  was  the  fame  our 
Modern  Mufic  aim’d  at  •„  which  was  there  exhibited  upon  Finger-boards, cal¬ 
culated  in  Mathematical  proportion.  This  was  demonftrated  upon  a  Viol, 
becaufe  the  Strings  were  of  the  greateft  length,  and  the  proportions  more 
eafily  difcern’d  ;  but  may  be  accommodated  to  any  Inftrumenr,  by  fuch 
mechanical  Contrivances  as  fliall  render  tnofe  Sounds,  which  the  Mulick. 
requires- 
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To  prove  the  foregoing  propofitions,  two  Viols  were  Mathematically 
fet  out,  with  a  particular  Fret  for  each  String,  that  every  (top  might  be 
in  a  perfect  exadnefs  :  Upon  thefe.  a  Sonata  was  perform’d  by  thofe  two 
molt  eminent  Violifts,  Mr.  Frederick  and  Mr ,  Chriftian  Stef  kins  t  Servants  to 
Her  Majefty  ,♦  whereby  it  appear’d,  that  the  Theory  was  certain,  fince  all 
the  (tops  were  owned  by  them  to  be  perfed.  And  that  they  might  be 
prov’d  agreeableto  what  the  beft  Ear  and  the  bed  Hand  performs  in  modern 
pradice,  the  famous  Italian^  Signior  Ga{periniy  plaid  another  Sonata  upon 
the  Violin  in  Confort  with  them,  wherein  the  mod  compleac  Harmony 
was  heard. 

The  full  knowledge  and  proof  of  this  Experiment  may  be  found  in  the 
two  following  Schemes,  wherein  Mufick  is  fet  forth,  fird  Arithmetically 
and  then  Geometrically  :  The  Mathematician  may,  by  cading  up  the  pro¬ 
portions,  be  fatisfied,  that  the  five  forts  of  Half-Notes  here  fet  down,  do 
exadlly  condituce  all  thofe  Intervals, of  which  our  Mufick  does  confid.  And 
afterwards  he  may  fee  them'  fet  forth  upon  a  Monochord,  where  the  mea¬ 
sure  of  all  the  Notes  and  Half-Notes  comes  exadly  to  the  middle  of  the 
String.  The  Learned  will  find  that  thefe  are  the  very  proportions  which 
the  old  Greek  Authors  have  left  us  in  their  Writings,  and  the  Pradical  Mu- 
fician  will  teftifie*  that  thefe  are  the  bed  Notes  he  ever  heard. 


Proportions 
fet  out  Arith 
mctically. 


An  Fighth 

A  Seventh 

8 

A  Sixth 

3 

A  Fifth 

2 

5 

A  Fourth 

L  | 

3 

A  Greater  Third  4 

5 

4 

8  9 

15 

8 

9 

■ 

8 

9  10 

To/ie  major.* Tone  minor 

1 6 

Hemi- 

tone 

9  ~~ 

Tone  major 

10 

Tone  minor 

9 

-n  7 

I  one  major 

p'i 


m 


f.% 


m 


LL 
1 6 

Herni^ 
tone 


An  OStave  with 
a  greater  Third. 

C  I7_  16 

1  s'- 1  7 

d‘Vs  e1-* 

*  20  19  1(5 

17  16 

Fr*F  - 
16  17 

g ,y 
b  20 

p—  31\16  bi5c. 

gi9  i8a  17  rtf 

B 

All  A  B  }J 
l8  I7  l6 

c  Uc  — 

18  17 

SiWS 

K*  * 

/mn 

dL?D,S  pH 
10  19  16 

Ya£ 

17  1 6 

F  ~qF  -• 
iS  17 

19 

ZTo 

Pi 

gl£  a.  AnO&avewfrh 
19  a  leffer  Third  \ 

Explanation  of .  Between  the  2  loweft  Lines^ou  have  the  Series  of  all  the  12  half  Notes 
ihfrft  Figure,  in  an  Gdtave,  from  Are  to  Alamire,  which  added  together  make  an  O&ave 
or  exa6l  Duple  Proportion;  The  feveral  parts  alfo  added  together  make 
Sii  cnoie  menals  of  which  it  isconftituted.  As  for  example,  the  two  half 
Notes  from  A  to  A_S^,  and  from  A  to  B  if  make  a  Major  Tone  4  • 
ro  which  it  an  Hemitone  from  B  toC  be  added,  you  have  a  leifer  Third'V. 

In 
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In  like  manner  between  the  t  wo  next  lines,  you  have  the  feries  of  all  the 
1 2  half  Notes,  in  an  OCtave  from  C  fa  uc  to  C  fol  fa  ut ;  the  two  firft  Tones 
added  together  make  a  greater  Third :  and  fo  you  may  add  a  Tone  or  He- 
mitone  till  you  arrive  at  every  interval  in  the  OCtave,  which  is  fo  call’d  be- 
caufe  eight  founds  are  required  forexprefling  thofe  feven  gradual  fteps 
whereby  we  commonly  afcend  to  it. 

It  may  be  alfo  obferv’d,  that  the  proportions  falling  upon  the  fame 
Notes  in  two  Keys,  one  finger-board  will  be  fufficient  for  both. 

'Tis  acknowledg’d  by  all  that  are  acquainted  either  with  Speculative  or 
Practical  Mufick,  that  every  interval  is  divided  into  two  parts,  whereof 
one  is  greater  than  the  ocher ;  An  Eighth  4  into  a  Fifth  4  and  a  Fourth 
Again,  a  Fifth  4  into  a  greater  Thirds  and  a  leffer  Third  -U  Thus  alfo  a 
greater  Third  4  muft  be  divided  into  a  Tone  Major -J  and  a  Tone  Minor 
,XV  The  LelTer  Third  (to  comply  with  the  practice  of  Mufick)  is  rather  com¬ 
pounded  of,  than  divided  into  a  Tone  Major  4  and  an  Hemitone,  which 
is  its  complement,  44* 

Three  Tones  Major,  two  Tones  Minor,  and  two  of  the  forefaid  Hemi- 
tones,  placed  in  the  order  found  in  the  Scheme,  exactly  confticute  the  pract¬ 
ical  Octave  ;  which  is  fo  call  d  becaufe  it  confifts  of  eight  founds,  that  con¬ 
tain  the  feven  gradual  intervals.  But  it  is  alfo  neceffary  to  let  down  the 
Divifions  of  the  whole  Tones,  which  are  the  true  Chromatick  half  Notes 
becaufe  there  is  great  ufe  of  them  in  Practical  Mufick. 

To  make  all  our  whole  Notes,  and  all  our  half  Notes  of  an  equal  fize, 
by  falfifying  the  proportions,  and  bearing  with  their  imperfections,  as  the 
common  practice  is,  may  be  allowed  by  fuch  Ears  as  are  vitiated  by  long 
cuftom :  But  it  certainly  deprives  us  of  that  fatisfaCtory  pleafure  which 
arifes  from  the  exaCtnefs  of  fonorous  numbers  j  which  we  fhould  enjoy,  if 
all  the  Notes  were  truly  given  according  to  the  Proportions  here  aflign’d. 

It  is  very  eafie  to  fatisfie  our  felves  in  the  Arithmetical  Scheme,  by 
thofe  operations  which  Gajjendui  has  fet  down.  As  for  example,  his  Mmuiu&hn 
rule  for  Addition  is,  That  two  Proportions  being  given,  if  the  Greater t0  the  Theory  0f 
number  of  one  be  multiplied  by  the  Greater  number  of  the  other,  and  'fom’ 
the  Leffer  by  the  Leffer,  the  two  numbers  produc’d  exhibit  the  com-  ’  *ag'  '  ^ ' 
pounded  Proportions.  Thus  take  a  Practical  Fifth  4  and  a  Practical  Fourth 
4  for  the  two  Proportions  given,  multiply  \  by  4  and  you  have  12, 
then  multiply  2  by  %  and  you  have  6  :  which  compounded  proportion  of 
12  to  6  makes  the  Practical  OCtave  4. 

Thus,  according  to  his  Arithmetical  operations  of  Addition,  SubftraCt- 
ion,  Multiplication  or  Continuation,  and  Divifion,  is  our  whole  Syftent 
proved,  which  for  the  more  eafie  application  to  Practical  Mufick,  fiiall  be 
alfo  fet  forth  Geometrically  upon  the  6  firings  of  a  Viol.  See  Figure  theid* 

This  Mathematical  fixing  of  the  Frets  enables  every  Practitioner,  who 
flops  clofe  to  them,  to  give  the  Proportions  of  the  Notes  in  a  greater 
exaCtnefs,  than  can  be  done  upon  the  Bafs- Violin  or  Violin  itfelf:  fince  they 
may  be  fet  forth  more  perfectly  by  a  pair  of  Compaffes  dividing  a  line 
than  the  niceft  Ear  can  direct.  9 

Though- 


The  Theory  of  Mujick.  Part  I. 

Though  the  Frets  for  the  feverai  Strings  do  not  ftand  in  a  ftrait  line,  and 
the  places  are  alfo  fhifced  in  different  Keys,  yet  the  Ear  naturally  directs 
the  Fingers  to  them:  infomuch  that  thofe  perfons,  who  have  all  their  lives 
time  been  accuftom’d  to  ftop  upon  Frets  that  go  quite  crofs  the  Finger* 
boards  of  their  lnftruments,  do  with  very  little  practice  fall  right  upon 
thefe.  Such  is  the  power  of  a  Mufical  Genius,  as  may  be  undeniably  proved 
by  thofe  that  play  upon  the  Violin,*  who,  when  they  change  the  Key, 
fall  upon  the  right  Stops,  tho’  they  have  no  vifible  diredion  where  to  ftop, 
nor  time  to  alter,  by  the  Ear,  the  Note  they  firft  pitched  upon. 

By  this  Standard  of  Regular  Proportions  may  the  Voice  be  formed  to 
fing  the  pureft  Notes;  they  are  all  the  fame  in  Vocal  and  Inftrumental 
Mufick,*  if  then  the  Inftrument  which  governs  the  Voice  be  perfed,  the 
Ear  will  of  neceflicy  bring  it  to  .perfedion.  It  is  a  great  pity  that  a  good 
natural  Voice  fliould  be  taught  to  fing  out  of  Tune,  as  it  muft  do,  if  it  be 
guided  by  an  impeded  Inftrument,*  and  this  may  be  the  reafon  why  fo 
few  attain  to  that  melody,  which  is  fo  much  valued  ,*  but  fince  we  now 
know  wherein  perfedion  lies,  a  conftant  pradice  will  come  to  the  attain¬ 
ment  of  it.  The  dividing  Wholes  into  Chromatick  Hemitones  is  very 
neceffary,  but  very  difficult  for  the  Voice  to  be  broken  to  :  If  it  learns  from 
an  Inftrument  whofe  whole  Notes  and  whofe  half  Notes  are  fuppofed  to 
be  equal,  the  found  muft  needs  be  very  uncertain  and  unharmonical ; 
whereas  the  proportions  truly  fixed,  would  bring  it  to  a  perfedion  in  the 
niceftand  moft  charming  part  of  Mufick. 

The  Chromatick  Hemitones  are  the  fmalleft  Intervals  our  Modern  Mu¬ 
fick  aims  at,  tho1  the  Antients  had  their  Enharmonick  quarter  Notes,  which 
they  efleem’d  their  greateft  excellency:  Thefe  may  .alfo  in  time  be 
recover'd,  fince  we  know  their  proportions  ,*  for  as  the  Diatonick  Tone  is 
divided  into  Chromatick  Hemitones,  fo  after  the  fame  manner  may  the 
Chromatick  Hemitones  be  divided  into  thofe  leaft  Enharmonick  Intervals, 
which  were  ever  made  ufe  of. 

But  if  we  go  no  further,  yet  this  Experiment  demonftrates  the  true 
Theory  of  Mufick,  and  brings  the  pradice  of  it  to  the  greateft  perfedion. 


IV.  An  Account  of  a  Book  omitted* 


Linear  Perfpedive  :  or  a  New  Method  of  reprefenting  juftly  all  manner 
of  Objeds.  By  Brook  Tajlor ,  LL.  D,  R»  S»  Seer.  8 London  i y  i ^ , 
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Philofophical  Tranfaftions 
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From  the  Year  1700.  to  1720. 

Abridg’d  and  Methodically  Digefted. 
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PART  ir. 

The  Anatomical  and  Medical 

Papers. 


CHAP.  I. 

A  Courfe  of  Anatomy: 

Odem  modo  quo  alii  AnatomiciD.  Antonio  Marchetti  diUe*  A  Courfe  of  A- 
1  cftionem  exorfus  eft  ;  Abdominis  nimirum  cutem  in  crucis#*^wy  at  Pa* 
formam  fecando,  umbilico  tamen  intadlo.  Cuticulam  du'M_y  Mr. 
a  cute  feparabat  candelam  accenfam  fub  cute  tenendo, 
qua:  cuticulam  in  veficam  attollebat,  unde  facile  earn  n^c^n. 
fcalpello  feparabat.  Cuticula  a  cute  nifi  vel  a&uali  vel  12S3.  * 
potentiali  cauterio,  i.  e .  veficante  fepararinequit.  Sub 
Cute  copiofa  Pinguedo  femidigitum  crafta  abdomen  to- 
turn  inveftiebat.  Erat  autem  pinguedo  crebris  fibrillis 
veluti  fulcris  ne  difllueret  ftipata.  1 


A 


Sub 


•A  Courfe  of  Jnatomyl  Part  II. 

Sub  Pirtguedine pa ntli cuius  feu  membrana  carnofa ,  qua*  tamen  hac  in  parte 
earnofa  non  apparebat ;  erac  etiam  &  fub  membrana  carnofa  aliqua  pin- 
guedo  fed  parcior.  Membranam  hanc  ille  in  Brutis  duplicem  effe  alferuit, 
qiua  Bruta  cutim  totam  movere  poffunt  8z  corrugate,  in  homine  duplex  eft 
in  fronte,  unde  &  frontem  contrahere  &  corrugare  poteft,  in  nonnuliis 
etiam  duplex^  eft  in  Occipite,  unde&  totum  Capillitium  commovere  pof¬ 
funt.  Verum  alii  diver/am  rationem  affignant  horum  motuumi  rimhum  quia  in 
Fronte  &  Occipite  membrana  carnofa  cud  arfte  cobaret,  &  in  Mufculum  degenerate 
quod  probabilius  eft. 

Turn  mufculos  abdominif  aggrediebatur,  &  primum  Oblique  defcendentes ,k 
qui  a  medio  circiter  coftarum  notharum  exorti  ferratim  cum  mufculo  Tho¬ 
racis  /^rr^ocoaptantur  (utin  futuris  Ofliumj.  In  parte  pofteriore  mufcu- 
lus  dorfi  latiffimus  huic  incumbit,  atq^  idcirco  aliquoufque  primum  elevan^ 
dus  eft. 

A/^/m#/eminentiis,  feu  proceffibus  offium  pubis  latotendine  adnec* 
tuhtur,  fuperius  a  cartilagine  primae  coftae  nothae  prope  cartilaginem  enfi- 
formem  utrinq;  oriuntur  tendinibus  nervofis. 

Oblique  afcendentes,  a  fuprema  margine  offis  Ilei  radiofis  fibris  exorti,  ve- 
nam  mufculam  recipiunt  a  ramis  Iliads .  Secundo  Oblique  afcendentes ,  in 
quibus  nihil  fmgulare,  ortum  habent  a  fummitate  offis  ilii :  Tendo  ejus 
duplex  mufculos  redos  veluti  ampleditur :  Una  fc.  ejus  pars  mufculo  redo 
incumbit,  quae  antequam  dimidium  latitudinis  mufculi  fuperavit,  cum  ten- 
dine  oblique  defcendentis  ardiffime  cohaeret,  vel  potius  in  unum  coalefcit, 
ut  nulla  arte  poffit  feparari :  Altera  fub  mufculo  redo  eodem  modo  cum  ten- 
dine  tnufculomm  tranfverforum  coalefcit.  Venam  accipic  a  mufcula  didi 
quae  a  ramo  lliaco  oritur. 

Mufculi  retii  duas  tantum  habuere  infcriptiones  nervofas,  cum  in  aliis 
in  aliis  4aut  f  habeant,  ut  obfervat  Veflingius.  In  his  Mufculis  obferva-  - 
vimus  anaftomofes  venae  Mammariae  internae  &  venae  epigaftricae. 

Mufculi  tranfverfi  a  proceffibus  vertebrarum  lumborum  oriuntur  ,*  non  au- 
tern  Mufculi  oblique  afcendentes  illis  vertebris  anneduncur  ut  illeobfer- 
rat. 

Mufculos  etiam  pyramidales  in  hoc  cadavere  obfervavimus,  qui  rcdis  ob¬ 
lique  incumbunr. 

Obf.  i.  Pinguedo  in  dorfo  Fceminarum  liquidior  &  mollior  eft  quam  in 
maribus. 

2.  Cutis  in  iis  quae  pepererunt  circa  Ilia  corrugatur^  in  Virginibus  non 
item. 

3.  Vena,  Arteria&  Nervusfemper  fe  rnutuo  comitantur,  arteria  ad  dex- 
iram,  vena  in  medio,  aervus  ad  finiftram. 

4.  Sub  mufculis  fupra  peritonaeum  prope  lumbos  copiofam  obfervavi- 
mus  pinguedinem,  unde  in  hac  parte  facile  aperitonaeo  feparantur  mufculi, 
verum  prope  lineam  albam  cum  tendinibus  mufculorum  ardiffime  coherer, 
ut  nulla  arte  feparari  poffit. 

Mufculos  etiam  in  originibus  feu  capitibus  fuis  tendines  habere  afferuit. 

6*  Incepit  dilfecare  mufculos  a  capitibus  feu  originibus,  quia  ita  motus 
feu  ufus  mufculi  in  motibus  facilius  difcernitur. 

7.Cayendum 
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Chap.  T.  A  Courfe  of  Anatomy. 

7.  Cavendum  eft  Chirurgis  ne  mufculos  tranfverfim  ad  fibras  fecem, 
quia  ita  periculum  eftni  nervis  (qui  Temper  cum  fibris  parallelis  decurrunt) 
diffedis,  convuifiones  oriantur. 

8.  Si  quis  velit  rede  dilfecare  &  feparare  mufculos,  debet  accurate  obfer- 
vare  fibras,  earumq;  dudum  fequi. 

9.  Mufculi  tranlverfi  turn  in  initio,  turn  in  fine  latam  habent  tendinem 
tnembranofara. 

Oftendit  turn  nobis  vertebras  lumbares ,  numero  quinque ;  fingula  procef- 
fus  7.  obtinent,  fpinatum  unum,  tranfverfos  duos,  oblique  afcendentes 
duos,  &  oblique  defcendentes  duos:  Oblique  afcendentes  inferioris  cum 
oblique  defcendentibus  fuperioris  per  Ginglymon  articulantur :  Vertebra 
verd  ipfeper  Harmoniam:  cavitas  fci.  fuperioris  gibbum  feu  protuberan- 
itiam  inferioris  red  pic. 

Os  Sacrum  ex  6  componitur  offibus  nonnunquam,  communiter  <$  ;  cum  4 
6  conftat,  os  coccygls  tria  tantum  habet  olfa,  cum  e  quinque  quatuor.  Os 
coccygisinterius  curvatur  ad  commodiorem  feffionem. 

In  difficili  partu,  Chirurgus  immittendo  digitum  in  lnteftittum  return,  Sc 
retrahendo  feu  refledendo  Os  Coccygis  partum  facilitare  poteft  ;  Quod  & 
Marchettus  fe  feciffe  afferit. 

Os  Sacrum  magna  habet  foramina  ad  egreffum  nervorum.. 

Afferic  ilie  Offa  hax  qux  pelvim  conftituunt  in  fceminis  ampliora  noli 
effe  quam  in  viris  pro  ratione  corporis,  ut  alii  alferunt. 

Oi  Ilium ,  Os  Pubis ,  &  Os  Coxa,  feu  Ifchien  in  adultis  in  unum  velut  OS  CO* 
alefcunt,  in  Infantibus  diftinda  funt,  &  cartilagine  junda.  Omnia  h<ec 
tria  ofla  femoris  acetabulo  coeunt,&  fingula  partem  aliquam  cavitatis  effor- 
tnant.  In  ofle  ilio  diftinxit  marginem,  coftam,  dorfum,  finus  duos,  fupe* 
riorem  unum,  fuper  quod  nervus  4fummo  foramine  oflis  facri  egrelfa  tran- 
fiens  ad  crura  defcendit  ,•  inferiorem  alium  inter  eminentias  duas,  ad 
commodiorem  feffionem. 

Nervi  egrediuntur  ad  latera  vertebrarum  e  foraminibus  Inter  duas  verte¬ 
bras  formatis. 

Oftendit  Vifcera  Sz  Jnteftina  in  fitu,  rettum  Fcil.  colon  quod  omnia  inteftina 
circumcinxit*  *****  ad  dextrum  latus  digiti  parvi  magnitudine,  quod  ille 
infcetu  &  Infantibus  nec  majorem,  nec  excrementis  repletum  unquam 
inveniri  ex  fua  obfervatione  alferebat.  Supra  ccecum  immediate  incipit  Ilium 
quod  &  majus  eft  &  excrementis  repletum  :  deind s  Jejunum,  quod  &  car*, 
nofius,  Si  vafis  plenius,  &  magis  rubidum,  Sz  excrementis  vacuum  $  iuoit * 
mm  ad  flexuram  terminatur. 

Pars  ilia  Mefenterii  cui  colon  anneditur  Mejocolon  dicitur;  reliqua  pars,  cut 
tenuia  inteftina,  i&t  i&x*9  Mefenteriam  appellatur.  Arteria  Mefenterica  in** 
ferior  per  totum  colon,  atq;  etiam  redum  ramos  fpargit,  unde  Arteria  ha* 
morrboidalis ,  mefenterica  fuperior,  ad  reliqua  omnia  fere  inteftina.^ 

Splen  in  hoc  cadavere  praegrandis  ultra  naturalem  molem  ;  Hoc  illeebri* 
ofitati  affignabat. 

Cohn  in  hoc  cadavere  periton^o  adhaerebat. 

A  *  'H*k 
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Mufculi  Pyramtiales  a  proceffibus  feu  eminentiis  oflis  pubis  utrinqj  orti& 
oblique  afcendentes  tendinibus  fuis  vicinis  in  line  a  alba  terminantur:5  infer- 
viunc  hi  uiina  expellenda  comprimendo  Veficam  autore  Fallopio ;  ubi  hi 
defunt  (utin  nonnullis  fitj  extremitates  mufculorum  redorum  latiores  funt. 

Oltendic  infuper  venam  umbilicalem.  qua:  in  fiffuram  hepatis  inferitur  & 
Hgamentum  degenerat  :  Arterias  umbilicales,  qua:  peritonao  adnexa:  decur- 
runt  ad  ramos  ufq;  iliacos  arteria  magna  :  Vracbum,  qui  pariter  adnexus 
peritonao  ad  fundum  vellca  defcendit,  eamq;  fuftentat  quinetiam  in  ho. 
mine  ligamendduntaxat  ufum  praftare,  nec  omnino  perforatum  effe. 

Oltendic  pracerea  uteri  tubos9  uteri  ligament  a  rotunda ,  tefles  muliebres  & 
vafa  Spermatica ,  nec  non  ligamenta  lata.  ’ 

Hepatis  Ugamentum  latum.  Hepar  in  viventibus  &  (anis  non  incumbere 

ventriculo, ,  ac  proinde  unguenca,  fomenta,  &epithemata  ventriculi  reei- 
oni  extends  applicari.  ,  f  " 


Ligamenta  Uteri  rotunda  perfqrant  periconaum  &  omnes  mufculos  &  de- 
indc  divila  unum  mictunc  ramum  ad  c  It!  or  idem  alterum  ad  genu  ufque.  a . 

Venas  &  arterias  gajlricas  Sz  gajlroepiploicas  oftendic  Sz  defecuit  accurate  • 
vet  urn  in  his  omnino  confentit  cum  Vejlmgio,  quern  adi.  ’ 

Obf.  i.  Bubones  nonnunquam  oriuntur  etiam  in  his  qua  cafla  funt  verutn 
in  its  line  fuppuratione  poffunt  dilcuti  :  Fenerei  bubones}  nifi  gonorrhaa  fuc- 
cedat,  femper  fuppurantur. 

2.  Falvulam  in  coli  initio  obfervavimus ;  iiiacam  paffionem  Folvulunt 
dicium  orin  ab  inflammatione  itlius  valvuia  qua:  impedic  ne  excrementa 
descendant,  ex  propria  obfervatione  afferuit ;  adeo  fc.  anguftatum  vidit 
foramen  uc  necufpidem  acicula  potuerit  admittere. 

Vena:  ventriculi  funt  vel  propria  vel  communes  :  Proprise  funt  i .Gafiri-- 
cafiniftr a  minores  3.  aut  4.  (  quarum  prima  &  brevifltma  vas  breve  dicitur) 
a  ramo  iplemco  vena  portae  prope  lienem  orta.  2.  Gaftrica  finifira  major  feu 
coronaria,  quia  in  fummicate  ventriculi  fparfa  corona  in  modum.  2.  Ga~ 

-  firtea  dextra  leu  pylorica.  Communes  funt,  t.  Gaftroepiploka  finifira,  qua 
a  lamo  Iplemco  prope  lienem  exorta  fundum  perreptat  ventriculi 
tunc  in  ventriculum  inde  in  omentum  ramos  fubinde  fpargens,  inde  in 
omentum  vero  unam  infignem  epiploicam  finiftram  didam.  2.  Ga- 
jtroepip.oicam  dextram  in  hoc  cadavere  a  ramo  mefenterico  ortam  pro- 
i  -  pylorum,  qua  pariter  fundum  ventriculi  perreptat,  hinc  in  ventri. 
cumin,  inde  in  omentum  obiter  ramos  fpargens,  maximo  fuo  ramo  feu 
aunco  g  ij.roepiphica  dextra  per  anaftomolin  conjunda.  Eft  hate  vena 
miigms,  fcunumpra  cateris  memorabiiem  .emittit  ramum  epiploka  vena. 


In  fundo  veficula  fellea  nulla  funt  confpicua  vafa  qua  bilem  eo  deducant.fed 

cul^C JhiL  ^Ua;  bil.e!n/.tranPm!ttunt»  &  proinde  cum  feparatur  vefi- 

ouadam  ,  ^  '^nl0rr  naanifefte  exudac.  Quinetiam  capillares 

fiunrin-'ari»<f U  *  1P‘°J1®Pat's  Paren.chymate  in  membranas  veficula  fpar- 
veficnb f'ne^effufione  fanguinis  ab  Hepate  dividi  nequeat.  Afferit 

conifers,  aHbiTupliciPartS  hepati  coniun8itur  fimplici  tantum  membrand 
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Meatus  cy ficus  ubi  in  du&um  communem  terminatur  valvulum  non  ha- 
bet,  fed  oftiolum  tancum,  quod  refluxum  bilis  impediat. 

Hcpar  3  habet  finus,  ununi  in  quo  jacec  cyltis  fellea,  alterum  in  quem 
intrac  vena  umbilicalis,  tertium  ubi  tranfit  vena:  cava:  truncus. 

Cyfiis  fellea  arteriam  habuit  grandiflimam,  venas  parvulas.  ObfervalTe 
fe  dixit  ubi  arteria  magna  eft,  ibi  venam  efte  parvam  qua:  ei  refpondec  & 
vice  verfa  :  Non  credo. 

1.  Afterit  pneterea,  ubi  meatus  cyfticus  obftrukur,  i&erum  fiavum  ori-  opinions  Mar- 

ri,  ubi  porus  choiidochus,  itfterum  nigrum.  chetti  mihi 

2.  Vafa  vena:  porta:  &  cava:  in  hepate  non  conjunguntur  perofcula,  fed  parum 

per  harmoniam  auc  incumbentiam  mutuam  vaforum.  es' 

3-  Vena  porta:  intra  hepacis  parenchyma  non  induit  membranam  no- 
vam. 

4.  Se  vidifte  venas  la&eas  in  ipfum  vena:  porta:  truncum  infertas. 

y.  Se  nunquam  potuifle  invenire  neque  credere  dari  ullum  commune 
receptaculum  chyli:  Experitntia  mea  contrarium  evincit. 

6.  Se  vidifte  ramum  infignem  dubtus  chy  liferi  in  pancreas  definentem.  ■ 

7.  Se  pucare  ufum  iienis  efte  feparare  bilem  atram  a  fanguine,  eamque 
una  cum  fanguine  ad  hepar  cranfmitcere  per  ramum  Splenicum,  ubi  per 
meatum  choiidochum  expurgatur  in  inteftina. 

8.  Se  putare  venas  ia&eas  chylum  exugere  ex  inteftinis,  eiimque  ad 
pancreas  differre,  cujus  ufus  eft  eum  ulterius  perficere  &  exaltare,  par- 
lemq^excrementitiam  in  inteftina  per  novum  vas  Virfungianum  ablegare, 

9.  Se  vidifte  venas  la&eas  in  mefocolo  ad  inteftina  fparfas  •  quod  pro- 
CUldubio  verum  eft.  Vera  nobis  vifa. 

10.  Venas  hasmorrhoidales  externas  a  vena  cava  non  oriri,  fed  ramos  efte 
vena:  porta: :  Ejus  autem  furculos  extremes  cutini  etiam  ipfam  perforare* 

&  in  tubercula  fub  cuticula  definere  ,•  &  his  applicantur  hirudines.  O- 
ritur  Haemorrhoidalis  vena  aliquando  a  ramo  fplenico,  aliquando  a  mefen- 
terica,  fepiffime  in  ipfa  divaricadone  vena:  porta:.  Vena  hasc  ramos  fuos 
fpargit  per  totum  mefocolon. 

Mefocolon  a  mefenterio  tenuitate  fua  difFert, 

Arteria:  fatis  ampla:  a  cceiiacb  orta:  tres  aut  quatuor  rami  lienem  ingre- 
diuntur. 

Vena  Splenica  plures  rami  per  totum  Iienis  parenchyma  fparguntur  con¬ 
tra  Sylviur/sy  qui  atTeric  eas  ofculis  futs  duntaxat  in  lienem  hiare}  fubfiantiam  ve¬ 
to  ejus  non  penetr are. 

Obf.  Cum  quis  ex  morbo  diuturniore  moritur,  lien  nigricat  ,•  ft  violen- 
ter  moritur,  rubicundior  eft. 

Novum  vas  pancreatzs  &  porus  choiidochus  eodem  in  loco  duodenum  perfo- 
rant  ,*  aliquando  diverfis  foraminibus  in  inteftinum  exeunt,  ut  in  canibus 

fit. 

Oftendit  nobis  in  mefenterio  nervorum  plexum  *,  cuiujui  qui  ? 

Torus  cho-lidcchus  in  hoc  cadavere  mihi  videbatur  elfe  ampliftimus. 

Ren  finifter  in  hoc  &  aliis  omnibus  major  eft  dextro  &  fuperius  fitus. 

Sc  a  trunco  vena:  cava:  remotius,  unde  6c  emulgens  longioreft.  Huicrei 

ration  etn 
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-  ration  tm  fane  frobabikm  dedity  quia  hepar  in  Jextro  latere  incumbent  turn  ilium 
deprimit,  turn  augmentum  ejus prohibit . 

in  dextro  latere  duas  habet  hoc  cadaver  arteriasemulgentes,  unam  con- 
fueto  loco  in  finum  renum  ingredientem,  aliam  in  fuperiore  extremitate. 

Uretres  in  hac  foemina  ampliffimi,  quod  ille  omnibus  ioeminis  commune 
eile  alTerit,  quia  humidiores  funt,  &  plus  mingunt. 

Glandula  renalis  dextra  ab  ipfo  vena*  cava?  trunco  venam  accipit  •  fini* 
ftra  vero  ab  emulgente.  Glandular  interius  cavitatem  habent,  Dextra  ipft 
reni  incubuit. 

Arteria  fpermatica  utraque  ab  ipfo  aorta?  trunco  infra  emulgentes  fibi 
mutuo  proxime  oriuntur.  Venarum  altera  ab  emulgemc,  altera  nimirum 
dextra  duplici  trunco, uno  ab  emulgente,  altera  trunco  vena?  cay^qui  paulo 
port  in  unum  conveniunt,  exoritur. 

Aftirmavit  ie  vidiffe  venas  ladeas  in  praegnantibus  ad  uterum  fparfas  • 
perquas  probabili  conjedl:ura  aquofum  ilium  Serum  in  quo  infans  natat 
ad  uterum  differri  putaj^  Venus  hafce  latfeas  in  Ove  pragnanut  faciltimus 
invent. 

Mefenterium  a  tribus  fuperioribus  lumborum  vertebris  oritur. 

Monftravit  vafa  feminalia,  qua?  ad  teftes  quidem  defcendunt,  eos  vero 
non  intrant,  fed  fupra  ligamenta  lata  ad  convexum  tefticuii  latusdecur- 
rentes,  partim  in  tubos  uteri  fparguntur,  pardm  in  uterum  ipfum. 

Tubi  uteri  ad  utrumque  fundi  angulumfiti  cornibus  uteri  in  animalibus 
refpondent,  &  funt  omnino  cavi,  adeo  ut  ab  utero  ad  extremitates  eorura 
ufque  poffit  ftylus  immitti ;  Tunica  eorum  interior  albicat,  inque  its 
fa?pius  reperitur  humor  ferofus  albidus,  qui  femen  muliebre  effe  credi- 
tur. 

#  Tefticuii  muliebres  epididymidibus  carent ;  una  extremitate  nervofis 
Iigamentis  utero  anne&untur ;  fubftantiam  habent  molliorem  laxiorera- 
que  tefticulis  mafculorum.  Unushorum  exulceratus  cavitatem  habuit. 

Quod  teftes  dm  in  maribus  quam  in  foeminis  ad  generationem  nihil 
conducant,  memorabili  imprimis  experimento  probavit;  Canis  nimirum 
mafculi  teftes  execuit  epididymidibus  integris  relidis,  deindecanem  fcemi- 
nam  in  cubiculo  conclufit  per  tres  annos,  nec  ullum  admiftt  ad  earn  canem 
cum  falaxaffet  praecer  caftratum  hunc,  qui  canem  iniit  &  cum  ea  fa?piu$ 
implicatus  eft.  Triennio  haec  ter  peperit,una  vice  7  catulos, altera  9,  terda 
5.  Re  fatis  explorara  foeminam  dimifir.  Alias  duasvel  tres  hiftorias 
huic  parallels  nobis  narravit;  unam  de  Equo  caftrato,  reli&a  tamen  epi- 
didymide  una,  qui  equas  fepius  impra?gnavit,  fuitqjin  venerem  admodum 
proclivis ;  Alteram  de  cane  quem  ipfius  fervus  execuit :  Terdam  de  horoi- 
ne  quodamruftico,  qui  ob  bubones  venereos  utrumq;  teftem  amififlet,epi- 
didymide  unica  duntaxat  manente,  qui  tamen  uxorem  duxit,  &  tres  maf- 
culos  filios  genuit.  Credit  ergo  ille  teftes  non  alii  ufui  infervire  quam 
quem  Arifioteles  adfert,  nimirum  ut  Tint  pondera  impedientia  ne  Spermatica 
vaia  implicentur  •  &  revera  vafa  feminalia  in  eos  non  terminantur,  nec 
tranfeunt,  fed  epididymides  folum. 


Uteri 
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Uteri  cavitas  perangufta  eft  &  minima,  veriim  tunica  uteri  fpiffior  den- 
fiorqj  quara  ego  credidiflem . 

Ligamema  uteri  rotunda  non  funt  in  uterum  perforata,  verum  vafis  de- 
ferentibus  in  mafculis  quoquomodo  refpondent. 

Orificium  internum  uteri  in  gravidis  lenta  &  vifcofa  materia  obferatur ' 
ut  nosfapiui  in  hove obfervavimus,  adeo  ut  nihilomnind  in  uterum  penetrare 
poffit  :  Unde  nihil  feminis  in  uterum  projici  poflit,  adeoque  nec  fuper- 
fcetatio  fieri.  Narravit  tamen  nobis  fe  audiviffe  de  muliere  quadam  ruftica 
in  momibus  vicinis  degente,  qui  tribus  menfibus  poftquam  unam  peperi£V: 
fet,  prolem  aliam  denuo  peperic. 

Osipfum  uteri  Tineas  pi fcis  ori  perfimile,  corpus  uteri  Cucurbits  ton* 
foris.  > 

Vagina  uteri  ampla  eft  atq^intus  rugofa,  in  merecricibus  verolongo  ve¬ 
neris  &  afiiduo  ufu  rugasiftae  abolentm^  &;  omnino  levis  evadit. 

B.  N.  Ad  hanc  uteri  vaginam  vafa  quamplurima  (venx  fc.  &  arteriae) 
tendunt,a  ramis  iliacis  interims  five  hypogaftricis  orta,  miris  plexibus  &  a- 
naftomofibus  juncfta,qua3  in  fuperficiem  vaginas  fparguntur,  &  probabile  eft  t 
ofcillis  fuis  five  capillaribus  extremitatibus  in  cavitatem  ipfius  hiant,  in  e-  : 
amq,*  effunduntSanguinem  menftruum,  quanquam  fe  nunquam  hornm  va* 
forum  orificia  potuiffe  invenire  afferit  Marcbettus ;  nec  mirum.  NonnullI  * 
ex  his  ramis  in  cervicem  etiam  uteri  fparguntur.^ 

Inpudendo  demonftravit  nobis  Labia,  Clitoridem  in  fupremo  rimae  an- 
gulo,  Alas  feu  Nymphas  in  fuperiore  etiam  parte,  Urethram  feu  meatum  * 
urinarium,&  Circulum  membranaceum  qui  pudendum  a  vagina  uteri  diftin- 
guit,  quiq;  in  virginibus  membrana  bymene  dicfta  occupatur  totus,  except 
to  foramine  in  medio  per  quern  menftrua  defluunt. 

In  defloratis  etiam  ^pparet  hie  circulus  qui  pudendum  hoc  loco  coar&at,  ? . 
pone  quern  vagina  laxior  &  amplior  eft.  * . 

Vagina  hasc  ultra  interius  uteri  orificium  inferius  percurrit,unde  fi  mem*’ 
brum  virile  iongius  quam  par  eft  fuerit,  ultra  orificium  interius  uteri  in  * 
hunc  finum  fperma  projicit,  unde  uxorem  imprasgnare  nequit. 

Ait  fe  obfervaffe  etiam  in  feeminis  utero  gerencibus  uterum  fuiffe  duos  - 
fere  tranfverfos  digitos  eraffum. 

Otf.  i.  Ratio  cur  virgines  coitu  liberantur  a  morbo  illo  noftratibus  (Tke* 
Green  Sicknefs)  eft  quia  membrum  virile  diftendit  nonnihil  vaginam  uteri  < 
&  frixione  fua  referat  orificia  venarum,  adeoq;  menfes  affluere  facit. 

2.  Locus  ubi  feeminas  calculo  laborantes  a  Chirurgo  debent  fecari  eft  in  * 
fuperiore  vulvas  parte  prope  labia,  Stylum  in  urethram  immictendo,  &  fu- 
per  earn  fecando  in  carnofo  veficas  collo. 

3.  Urachus  in  homine  (neinfeetu  quidem  dum  adhuc  in  utero  matris  < 
latitat)  perforatus  non  eft  ex  obfervatione  Marcbetti ,  fed  ufum  tantumliga-- 
mend  ad  fuftentandam  veficam  prasftat. 

4.  Se  nunquam  in  medio  ureteris  hasrentem  inveniffe  calculum,  fed  fem-i 
per  vel  prope  infundibulum,  vel  prope  veficam. 
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1 6to  Decembris .  Odendit  Mufculos  pefloris,  &  primo  pe&orales  didos, 
qui  inferviunt  adducendo  brachio  ad  pedas,  horum  &  infertionem  q.  in 
Vcjling.  deinde  Mufculos  ferratos  anticos  minores,  qui  inferviunt  humero 
antrorfum  adducendo,  &  fub  pedoralibus  fiti  funt  in  procelTus  coracoidos 
inferti. 

Turn  mufculos  ferratos  anticos  majores^qui  inferviunt  fcapulas  antrorfum 
deorfumque  ducenda:  ;  in  baiin  at*  inferuntur. 

Pod,  intercodales  externos,  qui.  ab  inferiore  latere  coda?  fuperioris  orti 
in  fuperiorem  marginem  coitx  inferioris  inferuntur  ,*  &  tandem  interco¬ 
codales  internos  qui  a  fuperiore  margine  coftae  inferioris  orti  in  inferio- 
rem  marginem  codae  fuperioris  terminantur.  Horum  mufculorum  fibrae  fe 
invicem  oblique  interfecant  in  crucis  Andreana:  formam  :  Neutrorum  fcil. 
Fibra:  ad  codas  perpendiculares  funt  fed  oblique.  . 

Notavimus  venas  &  arterias  mammarias ;  externas.qua:  ab  axiliaribus  ori- 
untur ,*  &  internas,  quae  a  Subclaviis  ortae,  &  intra  cavitatem  Thoracis 
aliquoufq,-  progreffa:  in  duos  dividuntur  ramos  ;  unus  mufculos  Thoracis 
perforat  &  in  mammas  didribuitur,  alter  deorfum  tendens  ufq;  ad  medium 
redi  mufculi  ibidem  cum  vena  epigadrica  extremitatibus  fuis  per  ^nado- 

mofin  conjungitur.  ' 

Dixit  fe  obfervade  fingulos  vena:  hujus  capillares  ramulos  in  fingulos 
mammarum  tubulos  definere,  Sz  proinde  fe  putare  lac  non  a  chylo  fed  a 

(anguine  generari.  .  . 

Mufculi  fubclavii  a  claviculis,  ubi  acromio  junguntur,  orti,  in  codam 

primam,  ubi  cartilagini  fui  committuntur,  definunt; 

Obfervavimus  Sphincderem  &  levatores  ani  dittos  mufculos,  qui  abinfi- 
mo  odis  facri,  ubi  coccygi  committitur,  oriuntur  o.mnes. 

In  ulceribus  ani  &  fidulis  cavendum  ed  Chirurgis,  ne  fibras  Sphintteris 
tranfverfim  fecent,  quoniam  ita  amittitut  facultas  retinendi  excre- 

Vena  cephalica  didepit  8z  didinguic  mufculos  pettorales  &  deltoides.  ^ 
In  collo  primum  obfervavimus  platyfma  myodes  carnofum,  fcil.  panni- 
culus  hoc  in  loco  in  mufculum  degenerat,  qui  mento  aflixus  caput  deorfum 

trahit.  . 

Deinde  Mufculos  Madoideos  dittos :  Turn  mufculos  digaftricos,  qui 
medio  fuo  tendine  Styloceratohyoides  mufculos  perforant. 

Odendit  mufculos  offis  hyoidis,  quorum  fex  funt  paria  :  r.  Sternohy- 
oides.  2.  Coracohyoides.  3.  Styloceratohyoides.  4*  Thyreohyoides.  y. 
&  6.  Geniiohyoides  internum  &  externum. 

Pra:paravit  infuper  columellam  cum  mufeulis  ei  famulantibus  quorum 
duo  funt  paria,  nimirum  pterygodaphylinum  internum  &  externum. 

Odendit  mufculos  Cartilaginis  Scutiformis,  quorum  3  funt  paria.  1. 
Sternothyreoides.  2.  Cricothyreoides.  3.  Hyothyrecides.  r  ; 

Mufculos  Cartilaginis  arytsenoidis,  quorum  4  funt  paria  t  r.  .Thyreo- 
arytamoides,  2.  Aryt’amoides  feu  Sphinder,  3.  Cricoarytaenoides  laterale, 

4.  Cricoarytcenoides  podicum.  - 

Mufculos 


vrulnwnalis 
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Mufculos  pharyngis,  quorum  3  pari  a  :  r.  Stylopharyngxus,  2.  Sphc- 
nopharingxus.  3.  Cephalopharyngxus,  qui  potius  carnofum  xfophaei  ini- 
tium  funt,  quam  mufculi ;  etiam  Mufculus  xfophagxus  didus  qui  <*ula-n 

conftringit.  H  ‘ 

1.  In  Angina  Spuria  inflammantur  tonfillx,  inlegitima  Mufculi  Larvn- 
gis,  fed  prxcipue  Aryrxnoides.  1 

t.  In  Angina  Legitimaiplius  Parens  fecit  incifionem  in  laryngem  inter 

duos  annulos  fuperiores.fiftuld  argentda  in  vulnus  admiffi.per  quam  patiens 
infpirabat  exlpirabatque,  adeoq ;  earn  curavit.  Oporret  autem  ut  Chirur- 

gus  incifione  fada  dividat  paulum  &  diducat  curiofe  Mufculos  Sternohyoi- 
des  &  Sternothyreoides.  '  iVJ" 

3.  Dixit  fe  obfervaife  ramulumdudus  Thoracic!  five  chyiiferi  ad  peri¬ 
cardium  tendenrem,  per  quern  immiffo  tubulo  inflavic  pericardium,  unde 

non  aolque  ration-  conjedabatur  Iympham  in  pericardium  derivatam 

effe. 

4.  Pulmo  humanus  unguis  bovinx  fpecie  externa  fimiiis. 

y.  Afperae  arterix  rami  feu  bronchix  intra  pulmones  carti!a<unibus  an- 

gularibus  carent. 

6.  Valvule  venx  cavx  tricufpides  didx  funt.  arterix  venofx  mitrales. 
quia  ambx  jundim  acc  p  x  mitram  epifcopaltm  quoquo  modo  reprefen- 
'tant ;  valvulx  venx  arterio.'x  figmoides  didx  funt  aortx  fernilunares. 

Pericardium  in  hoc  cadaveie  prxter  naturam  diaphragmati  in  fua  cufpi- 
de  erat  adnexum.  ^  c' 

Obfervavimus  glandulam  geminam  infra  laryngem  fub  mufculis  Sterno- 
thvreoides  ad  utrumque  afperx  arterix  latus,  qux  in  Bronchocele  Ccui  cb- 
noxii  funt  Aipium  &  montium  altiffimorum  incolx  )  mirum  in  modum  in- 
tumefcunt. 

Obfervavit  infuperdudum  Thoracicum  unum  ramulum  mittere  ad  gian- 
dulam  parotidem.  & 

i8vo  Decembris.  Prxparavit  Mufculos  dorfi  nimirum  x.  Mufculos  trapezios 
feu  cucuiares  didos  a  hgura,  de  qmbus  avunde  Vejliftg.  2t  Mufculos  rhcm- 
boides  in  bafin  Scapular  delinunt.  3.  Levatores  Scapular,  patientix  &  pau- 

perum  mufculi  didi,  quia  pauperes  cum  eleemofyna  eis  negatur,  Scapu¬ 
las  levant  dicentes,  Oportet  palitntes  eJJ'e.  4-  Mufc.latiflimunr  dorfi,  in  fum- 
mitatem  cubiti  inferitur,  &  ab  officio  Anifcalptor  dicitur.  y.  Serratos  po- 
fticos  minores,  qui  fuperiores.  6.  Serratos  pofticos  majores,  qui  inferio- 
res.  7.  Mufc,  longiffimum  dorfi  qui  difcurrit  per  dorfi  longitudinem.  initio 
mufculis  facrolumbis  unitus.fingulis  coltis  duas  anfulas  leutendines  nervo- 
fos  largitur,  qui  fe  mutuo  decuffant  in  crucis  formam,  anfulxfci.  exterio- 
resfurlum  tendunt,  interiores  deorfum.  8.  Mufc.  Sacrolumbos  qui  prarce- 
dentibus  initio  jundi  interims,  &  proceffibus  vertebrarum  fpinatis  ad  collum 
ufqjprotenduntur,  fingulis  coftis  anfulas  pariter  donando,  verum  exterio- 
res  hujus  anfular  carnolx  funt,  &  non  tendinofx,  quemadmodum  prxce- 
dentis.  9.  Mufc.  Semifpinatus.  1 

Pixparavit  infuper  Mufculos  capitis  &  colli ;  &  primo  Splenicos  didos 
quia  Splenem  bubulum  reprxfentanc :  in  occiput  inferuntur,  atque  etiam 

1  ®  (quod 
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( quod  non  habetur  apud  Vefl hg  aliofvej  tendinem  fatis  validum  areliqua 
fui  parte  divifum  ad  proeeilum  tranfverlalem  idx  cervicis  vertebra  mic- 
tunt.  2.  Complexes,  adeo  dicfos,  quod  quafi  a  diverfis  mulculis  compo- 
fui  videntur.  3.  Redos  majors*.  five  externos.  4,  Redtos  minores  five 
imernos,  a  primas  vertebras  tuberculo  exortos.  5.  Obliquos  fuperiores.  6. 
Obliques  inferioxes.  7.  Mufcuios  maftoideos.  0.  Lunges,  o,  Scalenos. 
10.  Tranfverfaks.  11.  Spinatos,  de  quibus  cotftuiamur  autftcrSs.  Tandem 
prasparavit  Mufcuios  Sacros  Sz  Mufcuios  quadratos. 

Monliravit  mufcuios  faciei.  In  fronte  membrana  carnofa  in  nvafculum 
degenerat,  ibi  incipiensduplicari  ubi  def.nunt  capillft 

Obf.  1.  Mufculi  labia  oblique  moventes  feu  dividentes,  Sardonii  ditfti, 
in  morho  illo  rifu  Sardeo  nimirum  debent  fecari. 

2.  Si  caput  inungarur  pinguedine  fupra  Cranium  humanum  nafeente 
capiilos  abunde  products 

5.  Qui  e  Febri  maligna  moriuntur,  iis  inteftina  poll  mortem*  Iivida  aut 

viridi-coerulea  apparent. 

4.  Non  ell  pericranium  a  periofteo  diverfuirqverum  periofteum  in  capita 
dicitur  pericranium,  poteftque  in  plures,  v.  g.  7  vel  etiam  10  plagulas  du 
vidi.  :A  .  ;  .$»§ 

Mufculi  temporales,  ob  tutelarn  Sz  utin  fitu  contineantur,  membrana  pro¬ 
pria  conteguntur,  a  nonnuiiis  fallo  pro  pericranio  habita.  Cavendum  eft: 
ne  base  membrana  lardatur  :  Siquidem  vulnus  ei  infli&um,  non  raro  convuU 
fionesexcitat,  unde&  hujufmodi  vuinera  lethaiia  habentur. 

\^no  Decembris.  Prarparavit  mufcuios  faciei :  Nafi  duos,  triangulares 
fci.  &  obliquos :  Oculi,  fphintfterem  palpebrarum :  Labiorum,  elevarores 
fci.  labii  frtperioris,  quorum  duo  paria  ,•  unum  ab  angulo  interiors  oculi 
ortum  labiis  8z  naribus  commune.  Mufculi  ab  offs  jugali  nari,  ideoque 
^ygomatici  di&L  in  rifu  Sardeo  diffecandi  funt.  Obfervavit  in  nonnuiiis 
has  Mufcuios  deeffe.  Conftrhftor  five  Sphincter  labiorum  Mufculus  non- 
nullis  Bafiatorius  didtus.  Deprefiores  Labii  inferidris  ab  imo  memo  exorti, 
admodum  fpongioii  ubi  pill  crefcunt.  AHud  par,  quod  Labium  inferius 
&  fuperius  fimul  deprfum  abducit,  in  anguios  mufculi  Sphincteris  five 
Oris  infertum. 

Mufcuios  maxillae  inferioris,  fell.  Temporalem,  Mafletarium,  ptery- 
goidem  internum  8z  p?£rygoidem  externum,  qui  maxiilam  furfum  trahunt 
omnes  •  di^gaftricos  deinde,  qui  deprimunt. 

Not.  i.  In  cranio  perfprando  trepano,  cavendum  eft  a  futuris ;  nam  fi 
Duru  Mater  (quje  per  futures  cum  pericranio  committitur)  laedatur,  peri- 
culum  ingens  eft  ne  aegrotus  convuiius  moritur. 

2.  Cerebrum  humanum  ingens  eft,  corporis  magnitudinis  refpetfu  ha- 
bito. 

3.  In  Cerebri  ventriciftis  obfervavi  duo  corpora  Hippocampi  &  Bom* 
byces  Arantio  di&a  ob  fimiiitudinem. 

4.  Cerebrum  non  pulfat  per  ie,  fed  Arteriarum  refpedlu  :  Nam  fi  anima- 
lis  vivi  cranium  aperias  Cerebrumq;  denudes,  8z  ex  una  parte  Menyngem 
pi  am  amoveas  cum  vafe  $idem  interce^tis,  videbis  alteram  partem  pulfare, 

alteram 
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non  item.  Afferit  fsipfum  hoc  exp“r- 
tum  elfe,  cerebrumque  poll  amotionem  Cranii  plus  horx  quadrants  pul- 
lane. 

S-  Obfervavimus.  nervorum  par  4.  feu  Fallopianum,  qui  a  pofteriore 

Cerebri  parte  exoiti,  ad  latera  bafis  Cerebri  repcantcs  iuxta  tertium  n  <r 

exeunt.  ‘ 

6.  Obfer^vimus  plurei  nervos  £  7.  conjugationibus  non  fimplices  eflb 
quamvis  ex  uno  loramine  exeunt,  fed  revera  divifos  &  multiplices,  nimi- 
rum  tertium  &  quintum  par  ex  4.  utrumque  nervis  conftat,  fexrum  ex  8  v  el 
10.  verum  omnes  illi  fimul  fumpci  non  adeo  ampli  funt  ac ego putaveram  ' 

7-  Glandula  pituitaria  major  eft  inhomine  &  folidior,  quam  eeo  in  ani- 
malibus  obfervare  folitus  fum.  ° 

8.  Sub  infundibuii  membrana  duo  nobis  oftendit  corpufcula  alba  vie;* 

magnitudine,  tefticuli  ftgura,  qux  fratrem  fuum  prim um  inveniffe  dixit 
verum  babentur  piffa  apud  Vejlingium.  '  ' 

9.  In  foraminibus  Narium  maximis  obfervavi  4.  corpora  aut  etiam  plura 

oblonga  fpongiofa,  membrana  te&a,  qux  (ut  probabiie  eitj  Mu  cum  ne  de- 
f!uac  impediunt. 

10.  Pia  Mater  compofita  videtur  ex  tunicis  venarum  &  arteriarum,  oux 
earn  crebras  perreptant.. 

Poll  aggrelfus  eft  oculi  d»ffe<ftionem,  in  quo  Mufculos  <5.  notavit.  r. 
Elevatorem,  Superbum  iz  Hiipanum  didbum.  2.  Deprelfores_,  humiles  & 
Capucinos.  %.  Adducentes,  bibitorios  &  Germanos.  4.  Abducentes,  mere- 
tricios.  f.  Obliquantes,  &  6.  Trochleatores,  amatorios  didos. 

’  Anterior  tanuim  tunica  humoris  cryftallini  aranea  dicicur,  pofterior 
pro  parte  hyaloidis  habetur. 

Obfervavit  Mufculos  in  fingulos  ingredientes  nervos  t  de  Mufculis  ocu- 
li  loquor. 

Vefieulae  feminales  ad  vafa  deferentia,  immediate  fupra  glandulas  pro- 
ftatas  veluti  alae  utrinque  adjacent,  originem  leu  radicem  fuam  juxta 
glandulas  habentes. 

b  Capfuls  Seminales  nihil  aliud  funt  quam  vafa  deferentia  dilatata  imme¬ 
diate  fupra  glandulas  proftatas. 

Meretrices  in  coitu  habent  artem  Vulvas  coar&andi,  os  coccygis  protru- 
dendointrorfum,  adeoque  coitum  jucundiorem  reddendi. 

21  mo  Daembris.  Obfervavimus  in  uno  cadavere  Arteriam  Spermaticam 
inferius  a  trunco  Arteria:  rnagna:  ortam  afeendere  &  emulgentem  fuper- 

gredi. 

Vidimus  manifefte  Capfulam  Spermaticam  perforatam  in  Urethram, 
atque  etiam  in  veficulas  feminales,  adeo  ut  in  utramque  facile  Itylum  ad- 
mittat.  Foramen  iliud,  quod  in  urethram  exit  per  tuberculum  in  ipfo 
veficae  collo,feu  carunculam  in  urethra:  initio,  valvulam  habec  qusc  impedit 
ne  Sperma  involuntarie  exeat,  aut  in  capfulas  regrediatur. 

Afferit  ille  fe  nunquam  inveniffe  femen  in  glanduiis  proftatis,  neq; ag- 
nofcere  ulla  foramina  per  qua:  Semen  in  urethram  exeat.  Ego  aliur  Jentk7 
&  puto  . Sptrma  in  hifee  glandulis  contimri  etiam  in  homing,  putat  iiie  glandu- 
1  B  2  las 
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las  ideo  t&ntum  fa&as  effe,  ut  veficse  collum  cornprimant,  adeoquecon- 
ducant  ad  Semen  cum  impetu  ejaculandum. 

In  Urethra  funima,  in  glande  fci.  penis  prope  extremitatem,  canalis 
fe  diiacat&  foveolam  efficit,  in  qua  fi  materia  aliqua  acrior  aut  putrida 
ftagnet,  five  Spernva  fit,  live  urina,  acerrimos  dolotes  cieat,  &  puftulas 
caufat. 

Gonor.'hxa  fiava  vehementiffimos  excitat  dolores. 

Mufculos  mantis  diffecuit.  li  autem  funt.  r.  Deltoids*.  2.  .Qoracoides, 
qai  humero  attollendo  inferviunt.  3.  Rotundas  major.  4.  Rotundas  minor , 
qui  humerum  deprimit.  y.  Spinatus  inferior.  6.  Spinatus  fuperior.  7.  In- 
frajcapularis  five  demerfus ;  qui  humerum  circumrotare  creduntur.  8.  Bi - 
■  ceps)  praecipue  notabiiis  ob  duplex  initium,  quorum  alterum  in  finu  vel 
foveola  oiEs  humeri  capiti  infculpta,  velut  nervus  arcus  in  fibula,  tending 
fuo  immittitur.  9.  Brachiaus ;  qui  cubimm  fle&unt.  10.  Mufculus  longtts. 
3i.  Brevis ;  qui  fimul  jun<fti.  12.  Anconeus;  fimul  cubitum  extendunt, 
1%.  Qvadratus.  14.  Teres;  qui  pronatores  dicuntur.  If*  Supinator  longas. 
16;  Supinator  brevir.  17.  Adujculus  palmaris ,  qui  per  totam  manus  volatn  exv 
panditur.  18.  Flexor  Carpi  ext  emus.  19.  Flexor  Carpi  interms.  20.  Extenfor 
Carpi  exttmus.  21.  Extenfor  Carpi  internal.  22.  Flexores  priml  internodii,  hunt* 
bricales  di&i,  a  tendinibus  flexorum  2di  internodii,  orti  &  carnofi;  25. 
Flexores  ftcundi  internodii,  Perforate  di&i.  24.  Flexores  urtii  internodii,  Per- 
forantes  noniinati.  2y.  Abdutfor  minimi  digiti.  25.  Annularis.  27.  A/e- 
dii.  28.  Indicia  indicator  di&us, prsecipue  notabiles.  29.  Adduffor  Indicts. 
30.  Medii.  31.  Annularis.  52.  Auriculares ,  mufeuli  in  formam  crucisintra 
digitos  collocati,  atq*  Interojjei  dicfti.  33.  Flexor  primi  internodii  pollicis.* 
34.  Flexor  adi  internodii,  qui  in  4  partes  dividi poteft*  If.  Adduftor.  36. 
Abduffor  pollicis.  37.  Flexor  3 tii  internodii.  38.  Extenfor  primus  pollicis. 
39-  Extenfor  idus.  40.  Extenfores  digitorum,  qui  articulos  fingulos  velut; 
inveftiunt. 

2  po  Dccembris  We  faw  the  Operation  of  cutting  a  Child  out  of  the 
Womb,  performed  in  a  Carcafs  by  Marchetti  the  younger  :  This  is  called 
Partus  Cafartus 

He  told  us  that  himfelf  had  taken  a  Child  out  of  the  Mother’s  Womb, 
after  file  was  dead,  which  lived  two  or  three  Days. 

Incifio  facie nda  eft  in  uno  latere,  cavendum  a  linea  alba  &  locis  ei  vici- 
nis  propter  mufcuierum  tendines,  qui  ibi  omnes  conveniunt,  &  fi  fecen- 
tur  diiftcilius  coajeicunt :  In  illo  etiam  latere,  feu  ibi,  ubi  infantis  ca¬ 
put  exiftere,  feu  jacere  deprehenditur. 

In  incifione  facienda  magnam  adhibere  oportet  cautionem,  fenfim  Sz 
lenicer  fecando,  ne  inteftina  vulnerentur ;  Poftquam  Chirurgus  Mufculos 
onmes  &  peritoneum  perforaverit,  de  reliquo  debet  immittere  duos  digitos, 
adeoque  omnes  mufculos  &  peritoneum  attollere,atque  digitos  furfumver- 
fus  fcalpellum  dirigendo,fecare.  Ita  cum  aperit  uterum  fummopere  caven¬ 
dum  eft  pariter  ne  f cecum  vulncrat* 
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Poftquam  fetus  edu&us  eft,  vulnus  confuendum  eft,acu  per  omnes  muf- 
culos  &  membranas  addu#o  ;  &  fila  conne#enda  funt  ia  fingulis  puncfturis. 
Uterus  ipfe  nullo  modo  confuendus  eft. 

Hoc  facfto  in  uterum  injici  debet  deco&um  Sanicula:,  Confolidse,  8z  ali- 
orum  vulnerariorum  ,*  item  Vinum  maxime  aufterum.  Vulneri  autem  ex- 
terno  abdominis  primo  applicari  debenc  lintea  albumine  ovorum  made- 
fa#a,  deinde  Emplaft  ra,  ut  Diapalma,  &c.  quod  fi  vulnus  ad  fuppura- 
tionem  veniat,  immittenda  eft  in  inferiorem  partem  turunda. 

Dixit  fe  nunquam  potuiiTe  obfervare  offa  pubis  in  partu  feparari,nam  & 
ipfe  in  partu  difficillimo  ei  parti  manum  impofuit,  nec  potuit  fentire  ui- 
lam  disjun#ionem  aut  oblongationem.  Haber  etiam  argumentum  ex  Hip- 
pocrate  contra  hanc  fententiam  defumptum  a  callo,  Qui  inter  offafrafta 
autluxataexiftere  folet,  &  in  futurum  odium  fepararionem  impedic. 
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The  HEAD. 

FI  G.  i.  Shews  a  Bone  taken  from  the  Falx,  or  firft  Procefs  of  theD#  An  wmfaai 
ra  Mater y  of  a  Man  who  died  of  violent  Headachs.  Bone  in  tbs 

Fig.  2  .Shews  the  Optick  Nerves,  the  right  Nerve  being  wafted  and  Headland  a 
difcoloured  ;  the  Eyes  both  appear  to  be  very  good.  I  had  not  an  Op-  tort? 
portunity  of  enquiring  into  the  Cafe  of  this  Perfon  ;  but  fuppofe  it  muft  by  Mr.  ChTiel- 
have  been  a  Gutta  Serena.  I  open’d  another  Eye  of  a  Man  who  died  of  den,  n.  387. 
that  Diftemper  ;  in  which  I  found  that  part  of  the  Nerves  which  is  within  P*  zS7« 
th.e  Cranium  cruih’d  flat  by  the  interior  Lobes  of  the  Brain,  their  Ventrw 
eles  being  full  of  Lymph.' 

II.  We  had  a  very  remarkable  Fra&ure  of  the  Skull,Jaft  Campaignat  our  A 
Hofpital  at  Ghent ;  it  was  in  the  interior  part  of  the  Squamofe  Bone,  and  Vra^Hrein  the, 
occafioned  by  a  Splinter  of  a  Fellow  Soldier’s  Piece  bur  fling,  that  ftrucks*^  by  Mr. 
him  there.  Sometime  had  pafs’d,  before  the  Accidents  made  us  fufpecfta  AmyanJ.  n, 
Fradure,  and  obliged  us  to  make  a  Triangular  Incifion  upon  the  Temporal  3*7.  P* 1 7 3* 
Mufcle ;  a  Fiffure  was  difcover’d,  which  indicated  the  Neceffity  of  the 
Trepan.  Ic  was  apply’d  twice,  the  firft  not  making  room  fufficient  to 
extra#  a  large  piece  of  the  internal  Table  very  much  depreifed.  After 
this  all  the  Accidents  difappear’d  •  but  twelve  Days  after  the  Operation, 

Rigors,  cold  Sweats,  an  intermitting  Pulfe,  and  fome  other  Signs  of  an 
approaching  Death,  did  make  us  defpair  of  the  Recovery  of  our  Patient. 

He  died  the  1  f  th  from  the  Operation,  and  about  the  20th  from  his  Wound. 

His  Skull  was  open’d,  and  in  it  three  very  remarkable  FilTures  obferved. 

The  firft  bad,  notwichftanding  the  Sagical  Suture,  crofs  d  from  one  Pari¬ 
etal-Bone  to  the  other,  as  far  as  the  Coronal  Suture  on  that  fide  oppcfite 

to  the  Wound  ;  another  had  gone  crofs  the  Coronal  Bone*  and  the 

third. 
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third  was  on  the  Parietal  Bone  on  the  fide  of  the  Wound,  pretty  near  the 
Sutura  Squamofa;  but  what  is  mod  fingular,  is,  that  none  of  thefe  FifTures 
did  reach  that,  upon  which  the  Trepan  had  been  applied  An  Empyema 
was  found  in  the  Thorax >  and  a  confiderabie  impodhume  in  the  Liver, 

A  Bullet  lying  III.  At  the  firft  Newberry  Fight,  in  the  Time  of  the  late  Civil  Wars,  Dr. 
Thirty  Years  in  R0b.  Fielding  was  (hot  by  the  Right  Eve  on  the  Os  Fetrofam ,  by  the  Dibit  of 
the  Uead-  the  Eye  to  the  Skull,  which  was  likewife  broke,  with  great  Effuiion  of 
-if.’  from  the  Wound,  Mouth  and  Noltriis. 

’  l'  The  Surgeon  carefully  probing  the  Wound  for  the  difeovery  of  the 
Bullet,  but  failing  of  his  Intention,  on  the  third  day  after  the  Shot,  plac’d 
him  Horizontal  to  the  Sun  ;  by  which  means  depreffing  the  broken  Skull 
with  the  Probe,  he  could  fee  the  Palpitation  of  the  Brain,  but  could  not 
difeover  the  Bullet. 

When  the  Dodor  began  to  grow  old,  his  Mouth dofed  up,  andfo 
continued  for  the  Ipace  of  half  a  Year,  tili  many  Fra&ures  of  Bones  were 
come  out  of  the  Wound,  Mouth,  Noltriis ;  and  afterwards  whenfoever 
a  Scale  of  Bone  was  to  come  out,  his  Mouth  would  clofe,  infomuch  that 
fsverai  Years  after  he  prognofticated  to  fome  Friends,  that  a  Bone  was 
then  coming  out,  which  continued  fo  for  fix  or  feven  Weeks  ,*  at  which 
time  finding  an  itching  in  the  Orifice  of  the  Wound,  with  his  Finger 
he  felt  a  Bone,  upon  which  he  made  known  to  fome  Friends  then  prelent:, 
that  they  fliould  fee  him  open  his  Mouth,  and  taking  out  a  Bone  no  big¬ 
ger  than  a  Pins  Head,  he  immediately  open’d  his  Mouth. 

At  the  fecond  Newberry  Fight  it  heal’d  up,  no  Art  could  keep  it  open. 
After  this,  for  the  Ipace  of  Ten  Years,  or  more,  a  Flux  of  Sanious  Mat¬ 
ter  iffued  out  of  the  Right  Noftril,  and  then  ceafing  there,  it  flow’d  from 
the  Left  Noftril  for  fome  Years.  At  length,  for  the  fpace  of  two  Years  or 
thereabouts,  upon  riding,  the  Doctor  would  fometimes  find  a  pain  on  the 
Left  Side,  about  the  Almonds  of  the  Ear,  which  he  attributed  to  Cold  ,* 
but  more  efpecially  after  riding  in  a  cold  dark  Night,  which  occafion’d  a 
kind  of  Deafnefs  too  ,♦  and  having  (top’d  his  Ear  with  Wool  to  recover  his 
Hearing,  one  Day,  either  Writing  or  Reading,  fuddenly  an  Huffe  came 
,  in  the  Ear,  which  made  him  (tart,  and  the  manner  not  to  be  exprefsJd,un- 
lefs  you  can  imagine  a  Vacuum ;  this  happen’d  about  March  or  April,  1670. 
Upon  this,  all  that  fide  of  the  Cheek  hung  loofeas  tho’  Paralytick,  and 
under  the  Ear  might  be  felt  a  hard  Knob. 

After  this,  Tumour  upon  Tumour  appear’d  upon  that  fide  under  the 
Jaw-Bone,  which  occafioned  his  confulting  fome  Phyficians,  two  atone 
time,  one  of  which  fufpedted  the  Bullet,  which,  confidering  the  Shot, 
they  thought  not  credible.  At  length  the  Tumour^  coming  to  the  Throat, 
if  he  held  up  his  Head  a  little,  it  feem’d  as  if  one  with  a  Hook  did  pull 
down  the  Jaw-bone  ;  and  if  any  thing  touch’d  the  Throat,  ’twas  as  pain- 
ful  as  if  prick’d  with  a  handful  of  Needles.  Being  at  laft  perfwaded  to 
make  fome  Applications,  a  fmall  hole  aopeared,  after  that  another,  and  a 

third 
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third  near  the  Pomum  Adami ;  by  thefe  the  Bullet  was  dil'cover’d,  and  cut 
ouci n  siugu/1,  i6~jz. 

IV.  Canis  fuperiori  parte  bregmatis  terebrata,  Membranam  duram  non AnPxpmmm 
fine  aliqua  Sanguinis  jadura  denudavi.  Statim  prius  linteis  carptis  cohi  to  drfcovir  the 
bita  hamiorrhagia,  abiutaque  Sanguinis  afperginc,  apparebat  Membrane trus  c™fe  °f 
iltius,  ejufque  Sin^s  longitudinalis  qui  per  Marginem  fora  minis  decurre 
bac,  motus  Syitaldcus,  cordis  vibradonis  qu&  citatior  ordinario  erac  arniu-tfr.  T ' 
lus,  eique  rirhmo  ad  amudim  refpondens.  Hanc mecum  aftames  vibratio  Kijiy. ».2S*7. 
nem  per  fpacium  unius  hora*  quadrands  eonfpexerunt,  quo  elapfo,  earn?* 
hamuioacuco  prehendere  tentabam,  ut  ita,  ea  fuper  ipfum  lufpenfa  & 
cuicro  dtvifa,  cerebri  fubtus  motum  fadus  expjfcarer  8z  edifcerem  :  fada 
autem  ejus  perforations  (  quam  acute  perfentifcere  cams  videbatur,  cu~ 
jufvis  autem  ConvuUionis  expers)  infequuta  eit  hasmorrhagia,  ut  prius,  bre- 
vique  fimiliter  reilri&a.  Eioto  Sanguine,  particular!  ifto  foramine  a  pun- 
dura  hamulijn  iVSembrana  fado,  comparuit  Cerebri  motus  fyltaldcus,  pa- 
rum  id  Sanguinis  qui  in  eo  haerebac,  extus  propeiiens.  /  * 

Poftea  cufpide  iorficis  obtuio  cauce  in  aperturam  Membrane  vulnerat# 
immiiTo,  earn  tcanfverfim  parte  ejus  a  finus  iongitudinaiis  tranfuu  maxi¬ 
ma  remota  diffecui  ,*  quofado  fe  piocrufit  cerebrum  Pia  Matre  textum  per 
iftam  aperturam,  a  dime  inanente  tnotu  ejus  ad  tadum  fads  ford,  licet 
membrana  ipfa,  ob  vim  dtimdvam  fuarum  fibrarum  a  plaga  accepta  di- 
minutam,  ad  oculos  obieu  ius  vibcari  videbatur.  Toto  hoc  tempore  vege- 
tus  erat  canis,  levibus  tancum  cremoribus  cum  quodam  horrore  per  univer- 
fum  corpus  atfedus. 

Poit  boras  aliquot  hilce  obfervandis  tranfadas,  quo  tempore  variis  mo 
dis  exc  uciatum  luiffet  animal,  multumque  fanguinis  effudiffet,  tandem  ut 
omnem  vim  puiiificam  qux  vel  huic  membrane  ineffe,  vel  ei  aliunde  do- 
nari  (upponi  poteil  radone  fibraium  fuarum,  quarum  beneficio  motum 
primo  a  cerebro  (ibi  iropreffum  vaiidius  abfolvit,  adimerem,  guttulas  aii- 
quoc  oii  Vitrioii,  unde  nigro  tingebatur  colore,  in  earn  leniter  illinebamj 
Hinc  nuiia,  faltem  exigua  &  obfeura  ejus  percepta  eft  vibrario;  non  ob- 
ftante  autem  hac  ejus  ad  inipultum  cerebri  oMequendum  inepcirudine,  ad- 
mo  to  dig  do  fads  diftindus  cerebri  pulfus  fentiebatur. 

Peractii  his,  adhuc  aiacri  manente  cane,  cum  cultri  mucronem  ad  unius 
unciae  craffitiem  in  cerebri  mokm  intrudiffem,  vehementer  fe  agitabat  ca¬ 
nis,  &  in  honibiles  corporis  jadadones,  &  pedum  anteriorum  &  pofterio. 
rum  convulfmnes  incidebat ;  quo  tempore  irrmiilfo  ut  prius  in  apercuram 
praefatam  digito,  fortius  fe  niovebat  cerebrum  quam  an  tea,-  Poitea  fpecil-  ¥ 

lum  profundius  adigebam,  unde  fenfus  dolorifici  indicia  maxima  dedit  ^ 
tandem  cultro  integro  uique  ad  latus  cranii  op  poll  cum  traiedo,  horrendi 
exodebantur  lDwfmi ;  Bz  jam  quo  omnis  de  cerebri  motu  dubi ratio  amove- 
retur,  digitis  noftiis  turn  ego  turn  advances  pari,modo  quo  aha-;,  indentes, 

Syltolen  Diaftolenc.  ejus  cum  maximo  renixu  fadam  perfenlimus  Quid 
amplius  adveram  genufnamque  motus  hujus  pards  taufam  pruximam  em- 

endam 
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€hdam  detegehdamq;  defiderari  poteft  haud  video,  modo  ad  phenomena 
in  hoc  experiment©  occurrentia,  fedulo  attendatur. 

MfKttmdu  V.  I  open'd  the  Head  of  a  Woman  who  died  of  an  Apoplexy,  and  in 
nary  cafe  of  an  the  Left  Ventricle  of  the  Heart,  I  found  four  or  five  Ounces  of  clotted 
jpopieftickPer. Blood j  in  the  Right  Ventricle  no  Blood  at  all,  but  every  thing  as  ufual ; 
Arch. Adams. and  ali  Nerves  which  commanded  the  Right  Side  of  the  Body  were  as 
».  313.  40.  ftrong  as  any  I  ever  obferv’d  in  a  found  Animal,  efpe^ially  in  the  Origin, 

and  as  far  as  I  could  trace  them  in  their  Courfe.  It  was  my  Opinion,  that 
whichever  Ventricle  the  Obftru&ion  was  in,  the  Nerves  and’  Mufcles  cor- 
refponding  to  that  fide  were  affeded,but  here  the  contrary  appear’d  plain¬ 
ly  ;  for  altho  the  Obftru&ion  was  in  the  Left  Ventricle,  the  Senfe  and  Mo¬ 
tion  of  the  Right  Side  were  entirely  loft,  and  thefmali  Remains  of  either 
were  obfervabie  in  the  Left  Side, 

An  unufual  VI.  My  Father  had  a  Cancer,  which  took  its  Rife  from  the  Os  jugate,  and 
Cancer.  By  in  procefs  of  time  fpread  itfelf  over  the  whole  Cheek ;  and  not  wichftanding 
Mr.  Jon.  Kay.  tj-,e  Endeavours  of  the  molt  eminent  Surgeons,  ulcerated  his  Eye  round, 
which  I  faw  him  take  out  with  his  own  Hand  ;  and  afterwards  extended* 
1  itfelf  to  his  Ear,  and  through  his  Cheek  into  his  Mouth,  and  acrofs  the 

upper  part  of  hisNofe,  and  peiforated  the  Bone  there.  It  likewife  over¬ 
ran  the  fide  of  his  Forehead  fouling  the  Os  frontis  which  came  away  in 
pieces,  leaving  the  Dura  Muter  bare  as  broad  as  Half  a  Crown,  which  run¬ 
ning  thro  the  Perforation  ot  the  Cranium ,  in  a  few  days  putrihed  and  ex¬ 
pos’d  the  Brain  icfeif,  and  feveral  Portions  of  it  came  away  frefh  and  un¬ 
tainted  ^  and  what  is  rnoft  ftrange,  he  perfe&ly  retained  his  Senfes,  and 
rofe  every  day  to  drefs  the  Ulcer  himfelf,  till  a  coniiderable  quantity  of 
the  Brain  was  come  away.  And  when  he  was  confined  to  hi?  Bed/  his 
Speech  firft  fail’d,  and  he  died  about  four  Days  after,  his  Brain  being  to¬ 
tally  confumed,  and  nothing  remaining  in  the  Cranium ,  but  a  fmali  quan¬ 
tity  of  black  putrid  Matter.  He  had  neither  Spafmus  nor  Convulfion  of 
any  part  ail  the  time  of  his  Ilinefs. 

-  v->  V  \ 

An  unufual  Y^*  A  Girl  16  Years  old,  had  a  few  hot  Pimples  rifen  on  her  Cheeks, 
BUcknejs  of  the  which  Bleeding  and  a  Purge  or  two  cured.  She  continued  verv  well  till 
YonVc^  ^’  about  a  Month  afterward,*  when  her  Face,fo  far  as  is  ufually  covered  with 
».  323. a. 425.  a  V/z-rd  Mask,  fuddenly  turned  black  like  that  of  a  Negro.  This  fur- 
prizing  Accident  much  amazed  and  frighted  the  Girl,  and  the  Paffion  and 
Terror  of  Mind  encreafed  to  a  great  degree,  even  to  Diftra&ion,  and 
then  they  demanded  my  Afliftance. 

B  /  fome  compos’d  Anti-Hyfterical  Remedies,  the  Violence  of  her  Fits 
was  much  pacified.  I  alfo  dire&ed  a  Lotion  for  her  Face,  which  took  off 
the  Difcoioration  but  it  returned  frequently,  with  no  Regularities,  fomc- 
*lrnes  twlce  or  thrice  in  Twenty  four  Hours,  fometimes  five  or  fix  times, 
it  appears  infenfibly  to  the  Girl,  without  Pain,  Sicknefs,  or  any  Symp¬ 
toms  or  its  approach,  except  a  little  warm  Flufh  juft  before  it  appears,  ft 

eafiiy 
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eafily  comes  away,  and  leaves  the  Skin  clear  and  white,  but  fniuts  the 
Cloth  that  wipes  it  from  the  Face ;  it  feels  UnAuous,  and  feems  like 
Greale,  or  Soot  and  Blacking  mixt.  It  hath  no  tafte  at  all,  which  is  to 
me  very  ftrange,  that  a  fuliginous  Exudation  fhould  be  infipid. 

She  never  had  the  Menfes ,  is  thin,  but  healthful  •,  the  Bla'cknefs  appears 
no  where  but  in  the  prominent  part  of  her  Face.  The  Blacknefs  is  finee  •/ 
divided  into  a  few  dark  cloudy  Specks,  which  appear  but  feidom,  and  no-^'  43*‘ 

thing  fo  livid  as  formerly.  ‘ 

VlII.  Alex.  ? aimer,  of  the  Parifli  of  Keith,  in  the  County  of  Bamff  in  the  „  ,  .. 

North  of  Scotland,  about  Fifty  Four  Years  of  Age,  obferved,  when  about  Z]mn 
Twenty  Seven,  a  little  hard  b  welling  in  the  Mufcle  of  the  lower  Jaw  on  cut, tf  the 
the  Left  Side,  without  any  Hurt  or  manifeft  Occafion  •  which  at  fttiicheek'  am' l) 
went  on  Oovt-ly  but  afterwards  it  proceeded  more  quickly,  and  the  older 
it  grew,  it  Bill  came  on  the  fafter,  until  it  increafed  to  a  prodigious  354-f  7  3 
Bulk  and  Weight.  From  the  firft  Appearance  of  this  Tumour  to  the  to 
tal  Excifion  of  it,  there  were  about  Twenty  Seven  Years.  He  had  exccF 
five  Pains  and  Uneafinefs  in  it,  and  at  laft  it  mightily  extenuated  and 
emaciated  him,  who  was  otherwife  a  ftrong  and  robuft  Man. 

This  Exctefcence  was  of  the  natural  Colour  of  the  Skin'  and  feem’d  to 
be  an  Atheroma,  being  a  glandulous  Subftance,  with  feveral  big  Biood- 
.  Veflels  in  it,  and  had  Hair  growing  on  it,  as  on  the  other  Parts  of  the 
Body,  as  may  yet  be  feen.  it  was  almoit  round,  and  very  hard  and  was 
as  ienfible  as  any  other  Part  of  the  Body  ;  for,  when  the  poor  Man  was 
working  in  the  Fields,  lome  fix  or  feven  Years  ago,  he  accidentally  made 
a  great  Gaflior  Wound  in  it  with  a  fharp  Iron,  which  was  very  painful  • 
but  was  cured  by  a  Surgeon,  after  the  manner  of  an  ordinary  Wound  •  the 
Cicatrice  is  Bill  to  be  feen  in  it.  * 

This  Excrefcence  having  grown  fo  big,  was  attach’d  to  the  Mufcle  un¬ 
der  the  Left  Eye,  call’d  O bliquus  minor  or  inferior,  to  the  Ear  and  its  Muf- 
cles,  and  to  the  Mufcle  of  the  lower  Jaw,  named  Dtprimem,  By  reafon  of 
its  great  Bulk  and  Weight,  it  could  not  hang  down  freely  without  fome 
Support,  therefore  it  retted  on  the  top  of  the  Shoulder,  which  made  a 
conliderable  Dimple  in  it,  that  is  yet  very  obfervable,-  befides,  it  was  hol- 

den  up  by  the  Man’s  Hand  in  the  Day  time,  and  laid  on  a  Pillow  in  the 
Night  feafon. 

Some  three  or  four  Days  before  the  total  Excifion  was  made,  the  Pati¬ 
ent  obferved  this  Tumour  begin  to  mortify  at  the  lower  end,  which  made 
him  fo  uneafy,  that  he  took  a  Knife  and  cut  off  a  good  part  of  it.  This 
occafion’d  a  great  Hemorrhage,  fo  that  he  reckon’d  there  was  loft  a  Scots 
Pint,  or  four  Pounds  of  Blood,  before  it  could  be  ftopt.  The  Patient  at 
laft  applied  himlelf  to  Mr.  Gordon,  Surgeon  of  the  Place,  who  made  a  to¬ 
tal  Extirpation  of  it,  on  the  19th  of  January ,  1717. 

He  made  a  clofe  Ligature,  taking  in  the  Bafts  of  the  Excrefcence  and 
all  the  ioofe  Skin,  and  contraAing  it  as  much  as  poflible,  he  cut  it  entirely 
off  with  a  fiiarp  Rafour.  There  gufh’d  out  of  the  Excrefcence,  after  it 

^  was 
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was  cut  off,  and  was  lying  on  the  Ground,  as  near  as  could  be  guefs’d^ 
two  Pounds  of  Blood  ;  for  it  was  nourifh’d  by  feveral  large  Blood- Veffeis, 
perhaps  by  fome  Branches  of  the  Carotide  Artery  much  inlarged,  and  other 
Blood- Veffeis  coming  from  the  Ear,  and  the  Mufcles  of  the  Eye  and  lower 
Jaw  above  mentioned.  When  Mr.  Gordon  brought  it  to  us,  which  was 
full  three  Months  after  it  was  cut  off,  we  cut  off  with  a  Knife  about  a 
quarter  of  an  Inch  broad  of  the  Bafis  of  it,*  and  in  that  fmall  Space  we 
obferved  four  big  Blood- Veffeis.  The  Bafis,  as  it  now  appears;  is  five  In¬ 
ches  Diameter,  which  feems  too  large  for  the  whole  fide  of  the  Face  :  So 
that  after  the  Exfecftion,  I  think  the  loofe  Skin  has  turn’d  backwards,  which 
may  make  the  Bafis  now  appear  fo  big. 

After  all  this  Blood  was  loft,  the  Excrefcence  was  weighed,  and  was 
full  Nineteen  Pound  Weight,*  fo  that  before  his  own  Incifion,  and  this 
Operation,  it  behoved  to  be  feveral  Pounds  heavier  ;  which  is  a  moft  pro¬ 
digious  Weight  to  be  depending  on  fuch  a  Place.  This  Tumour  was  of 
a  Spheroidical  Figure,  and  when  meafured,  was  Thirty  four  Inches  about 
by  the  longeft  way,  and  Twenty  eight  by  the  broadeft. 

The  Haemorrhage,  which  was  great,  was  flopped  by  the  Vitriolic  Pow¬ 
ders  and  other  Aftringents,  and  the  ordinary  Dreffing  was  ufed.  So  this 
great  Cure  was  completed  in  fix  Weeks  time,  and  the  Patient  entirely  re* 
cover’d,  and  goes  about  his  Bufinefs,  to  the  great  Admiration  and  Aftonifh- 
ment  of  every  Body.  The  Lid  of  his  Left  Eye  continues  ftiil  downwards 
a  little,  as  does  that  fame  fide  of  the  Mouth,  which  was  occafion’d  by  the 
great  Weight  depending  on  that  fide  of  the  Face,  but  it  may  be  expe&ed 
they  may  come  again  to  their  right  Pofture:  for  the  Head,  at  firft  after 
cutting,  inclined  much  to  the  Right  fide,  by  reafon  of  the  great  Weight 
on  the  Left  Cheek  having  been  removed  ;  but  it  now  begins  to  ftand  up¬ 
right  fince  he  is  perfectly  recovered.  Tho’  the  Skin,  and  even  a  deal  of 
the  mufculous  part  of  the  Cheek  and  lower  Jaw  was  cut  away,  yet  it  is 
grown  up  again,  and  is  of  the  ordinary  Colour  of  the  Skin,  and  like  the 
other  fide  of  the  Face,  fo  that  there  grows  Hair  on  that  fide  of  the  Face 
as  well  as  on  the  other,  which  he  ordinarily  fhaves;  and  this  is  as  lurpri , 
zing  as  any  thing  in  the  whole  Affair. 

r  .  ,  IX.  In  a  blow  upon  the  Eye,  in  the  Month  of  April,  1709.  there  was 
%!ifion:  *  of  thT  alight  Contufion  on  the  outfide  of  the  Part,  with  very  little  Alteration 
Cornea.  By  to  appearance;  but  a  Veffel  being  broken  within,  pour’d  forth  a  confide- 
Dr.Gandoiph/  raBJe  quantity  of  Blood.  The  Eye  alfo  loft  its  Tranfparency,  and  almoft 
322,P‘  387-jts  Sight ;  which  was  fo  very  weak,  that  it  could  fcarce  perceive  the  greateft 
Light  when  obje&ed  to  it.  The  Cornea  appear’d  all  over  red,  but  without 
any  Inflammation  or  Blood-Veffels  ,*  it  receiving  its  colour  from  the  Blood 
pout’d  in  upon  the  Aqueous  Humour .  The  Patient  had  been  let  Blood  thrice; 
and  the  8th Day  I  caufed  the  Cornea  to  be  open’d  near  the  middle;  my  De- 
fign  being  to  make  a  large  Orifice,  I  determined  not  to  make  it  at  the  bot¬ 
tom  of  the  Cornea.  The  Orifice  being  made,  there  came  forth  fome  drops 
q[  the  Aqueous  Humour  mixt  with  Blood.  The  Cornea  ftili  appear’d  as  red  as 

before. 
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before,  and  was  not  fo  even  as  we  could  have  wifli’d.  This  Circumftance 
made  me  refolve  to  make  a  fecond  Orifice  immediately,  as  large  as  the 
former,  but  lower.  There  run  out  fome  drops  of  the  Humour ;  and  the 
Eye  appear’d  not  fo  red  and  convex  as  before.  The  Humour  continued 
coming  out  of  the  Orifice  for  fome  time.  We  applied  nothing  to  the  Eye 
but  a  Comprefs  ( or  Stupe)  dipt  in  a  Mixture  of  four  Ounces  of  Plantain 
Water,  and  two  Ounces  of  a  Vulnerary  Water. 

The  Day  after  the  Operation,,  the  upper  part  of  the  Ccmea  was  tran- 
fparent,  the  lower  part  not  fo  red,  and  the  whole  Membrane  appear’d  to 
have  recover’d  its  natural  Convexity.  It  feems  that  all  the  extravafated 
Blood  had  quite  run  out,  had  the  lower  part  of  the  Cornea  been  open’d, 
and  remain’d  fo  for  fome  time.  I  obferved  the  Alterations  of  the  Eye  for 
three  Days  together,*  in  which  time  the  extravafated  Blood  feem’d  fome 
times  to  fpread  over  the  whole  Cavity  of  the  Cornea.  We  judged  that  tho 
motion  of  the  Patient  himfelf,  had  open’d  anew  fome  Blood- Veflel,  or 
had  mixed  the  extravafated  Blood  with  the  Aqueous  Humour;  for  we  did 
not  perceive  all  that  time  that  there  was  any  frefh  EfFufion  of  more  Blood. 

The  fth  Day  after  the  two  firft  Incifions,  I  caufed  a  third  to  be  made  ac 
the  bottom  of  the  Cornea  ;  there  run  out  fome  drops  of  the  Humour ,  and 
continued  fo  to  do  for  fome  time  ,*  and  two  Days  after,  the  Eye  recover’d 
its  natural  Tranfparency.  The  Pupil  was  now  very  much  dilated  ,*  but  by 
little  and  little  it  contracted  again,  but  not  to  its  ufual  fmalnefs.  The  Iris 
all  this  while  kept  its  motion  ,*  fo  that  we  cannot  fufpeCt  that  the  Lancett, 
in  making  the  fncifion  on  the  Cornea ,  any  ways  touch’d  upon  the  Iris,  be* 
caufe  the  Pupil  continued  exaCHy  round:  And  a  itroke  that  is  able  to  di- 
vide  the  continuity  of  the  Parts  of  the  Eye*  and  caufe  a  fuffufion  of 
Blood,  is  but  too  capable  of  depriving  the  Iris  of  its  natural  Power  of 
Contracting. 

The  Pupil ,  which  before  the  Blow  was  one  Line  in  Diameter,  when  the 
Iris  was  contracted,  is  at  leaft  two  Lines  in  Diameter  at  prefent.  The 
tranfparency  of  the  Humours ,  and  Convexity  of  the  Cornea  are  the  fame 
as  before.  The  Sight  is  now  reftored,  and  there  remains  no  other  altera¬ 
tion  than  what  neceffarily  follows  from  the  like  Dilatation  of  the  PupiL 

From  hence  we  may  draw  the  following  Remarks.* 

j.  Incifions  are  made  on  this  Part  without  any  Pain. 

2.  The  Orifices  unite  again  without  any  Scar,*  which  has  been  before 
obferved,  but  is  known  to  very  few. 

3.  We  find  that  Plants  of  a  difcufliveQuality  have  an  ill  EffeCt,  the  Pa¬ 
tient  finding  himfelf  much  worfe  after  ufing  a  Cataplafrne  made  of  Cervils 
and  Par/ley.  Thefe  Plants,  which  are  excellent  in  refolving  Extravafated 
Blood  in  the  Mufcular  Parts,  have  an  ill  effeCt  when  applied  to  the  Eye, 
by  caufing  Pain,  and  rendring  the  Sight  more  difturbed.  We  had  twice 
Experience  of  this,  and  the  Patient  affured  us  both  times,  that  he  found 
himfelf  much  better  from  the  ufe  of  the  firft  Medicine. 

When  there  is  a  confiderable  Effufion  of  Blood  in  the  Eye  in  couching 
of  a  CataraCt,  and  no  Orifice  is  made  in  the  Cornea  to  let  it  out,  it  may  fo 
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alter  the  Tranfparency  of  the  Vitreous  Humour ,  as  to  caufe  a  lofs  of  Sight ; 
which  fometimes  follows  from  this  Operation. 

I  made  the  Incifion  higher  on  the  Cornea  than  it  ought  to  be,  becaufe 
the  Perfon  that  perform'd  the  Operation,  having  never  before  made  the 
like,  and  defiring  to  make  an  Orifice  large  enough  to  difcharge  eafily  the 
dqueou i  Humour ,  I  thought  it  proper  to  make  it  near  the  middle  of  the  Cor- 
nea,  that  the  Point  of  the  Lancett  might  not  touch  upon  the  Iris ;  which 
would  have  been  of  much  worfe  Confequence  than  a  Scar.  The  Etfufion 
of  Blood,  that  fometimes  happens  in  Couching  of  Cataracts,  is  difcuffed 
again,  either  by  external  Applications,  or  the  help  of  Nature  ;  but  when 
the  EfFufion  is  very  confiderable,  this  Operation  may  be  neceffary  to  pre¬ 
vent  worfe  Confequences. 

As  for  the  Scar,  that  fometimes  follows  from  an  Incifion  of  the  Cornea  ; 
I  remember  1  have  read  in  an  ancient  Phyfical  Author,  that  we  need  not 
fear  it.  But  if  we  pra&ice  Incifions bn  Eyes  affe&ed  with  Inflammations, 
Ulcers,  or  Defluxions,  wh ich  verv  much  dilate  the  Retina  and  Veffels,  an 
Efchar  forms  itfelf  much  more  eafily  in  thefe  Cafes,  and  confequently  we 
ought  to  ufe  the  greater  caution;  which  was  not  fo  neceffary  in  my  Pa¬ 
tient,  who  had  no  kind  of  Inflammation  on  the  Eye  or  Cornea . 


Ohfervabks  in  X.  The  boney  Cavity  of  the  Ear  is  covered  at  each  end  by  a  Mem- 
,0  human  Ear,  bra ne  ;  the  former  is  called  the  Membrane  of  the  Drum,  and  the  other  is 
By z>.  Arch,  <^ire<5tly  oppofite  to  it;  the  outer  is  ftronger  than  the  inner,  fo  I  call 
Adams^ n.  t|>em  wjch  fabmiffiori.  They  are  joined  together  by  the  handle  of  the 
*  °p4~4  5’  Malleus  adhering  to  the  outer,  and  the  upper  part  of  the  Stirrup  to  the  in¬ 
ner;  which  by  the  intervention  of  the  Incus  and  the  Orbicular  Bone, 
make  a  Chain,  and  they  feem  to  be  a&ed  and  re-a&ed  by  thefe  final! 
Bones  reciprocally. 

Whether  Areifls  had  any  refpe£  to  this  Original,  when  they  firfl  devi¬ 
led  Drums,  I  cannot  fay  ;  but  nothing  can  more  nearly  reprefent  the  Na¬ 
tural,  than  the  Artificial  does;  the  Skins  of  this  anfwering  to  the  Mem¬ 
branes  of  that,  the  Wooden  Cylinder  to  the  Boney  Cavity  ;  the  found  of 
the  Drum  would  be  flat  without  a  Hole  in  the  fide,  and  Nature  has  given 
a  paffage  from  the  Palate  to  the  Ear.  The  Skins  of  the  Drum  would  leffen 
the  Sound,  if  they  were  not  kept  on  the  ftretch;  fo  would  thofe  of  the 
other  flag,  if  the  handle  of  the  Hammer  and  the  Stirrup  kept  them  not 
ontheTenfe. 

This  inner  Membrane  is  clofely  ftretch’d  before  the  Labyrinth,  the  Fc~ 
ramen  rotundum ,  and  the  paffage  into  the  Cochlea ,  (I  omit  the  Foramen  Ova¬ 
le,  becaufe  the  Foot  of  the  Scirrup  exa&ly  fhuts  itj  that  fo  the  found  may 
be  the  bigger  upon  its  approach  to  the  Nerves.  The  Stirrup  is  generally 
broke  in  differing  the  Ear,  particularly  that  Cover  which  goes  over  the 
Bone  on  each  fide  ;  but  if  it  be  carefully  open'd,  the  Stirrup  is  entirely 
cover'd  with  a  Membrane*  which  forms  a  Cavity  flatly  Oval,  and  the  in- 
fide  is  Excavated, 
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CHAP.  III. 

*  •  1  k  4 

.  * 

The  Neck, .  The  Thorax . 

I  Lately  had  the  Opportunity  of  opening  a  Woman  about  yo  Years  old,  ^  ry 
who  had  a  very  large  Tumour,  or  hard  Swelling,  in  the  fore  part  j,™*r  **g*fje 
of  her  Neck,  pofieffing  ail  the  Space  between  the  whole  Extent  of  th e part  *f  tks  * 
lower  Jaw  and  the  upper  part  of  the  Sternum,  with  a  confiderable  rifingin  Neck,  by  Dr, 
its  middle  ;  laterally  its  point  inclining  to  the  Left  fide,  tho’  the  biggeft  p°ugias^  «. 
part  of  the  Tumour  was  on  the  Right.  The  Skin  on  the  Apex  of  this  pro- 
tuberating  part  was  thin  and  flirivell’d,  of  a  Colour  different  from  the  reft, 
and  lookt  as  if  the  Swelling  would  have  broke  in  that  Place. 

The  Skin  was  exceeding  thin,  having  no  Fat  under  it,  only  in  a  Ca¬ 
vity  between  two  Lobes,  to  be  afterwards  defcribed,  on  its  Right-fide, 
there  was  a  fmall  appearance  of  fome ;  for  the  Skin  being  lefs  ftretchc  there, 
the  Cells  of  the  Membrana  adipofa  were  not  quite  emptied.  The  fiefliy 
Fibres  of  the  Latijjimus  colli  were  fcarcely  vifible.  The  Mafioidaus  and  Co - 
raco -hyoidaus  were  extremely  thin,  and  in  their  Afcent  they  adhered  very 
firm  to  the  fubjacent  Tumour.  The  Sterno-hyoidaus  and  the  Sterno- thyreoid 
daus,  that  run  up  the  fore  part  of  this  Swelling,  were  diiiended  fo  thin, 
that  it  was  difficult  to  feparate  them  from  it,efpecially  the  laft  named.  The 
Right  Carotid  Artery,  in  its  Alcent  to  the  Head,  ran  along  the  outer  edge,  . 
which  increafing,  did  much  obftrudi  the  Current  of  the  Blood  that 
way. 
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The  internal  Jugular,  the  VarVagum,  and  the  Intercoftal  Pair  went  alfo 
over  Tome  part  of  this  Swelling  in  their  Defcent  to  the  Thorax*  Two  of 
the  Lymphatick  Glands  of  the  Jugular  Vein  were  fwelled  to  the  Bignefs 
of  little  Eggs,  being  placed  at  fome  diftance  one  from  another,  with  a 
Hollow  between,  where  home  Fat  was  found  ;  thefe  two  Lobes  made  the 
Tumour  very  uneven  alfo  on  its  Right  fide. 

Thefe  M ufcles,  t hz  Jugular  with  the  two  Glands  adhering  to  it,  and  the 
reft  of  the  forenamed  Veffels  being  removed  on  both  fides,  I  could  eafily 
obferve  the  Bignefs,  the  Figure  and  the  Circumfcription  or  Limits  of  this 
preternatural  Tumour,  with  all  its  Adhaffions  to  the  adjacent  Parts.  In 
Magnitude  it  feemed  to  exceed  that  of  two  Fifts  joined  together.  Its 
Figure  was  almoft  triangular,  with  a  broad  Bafis  under  the  Chin,  Hoping 
a  little  on  each  fide,  as  it  defeended  to  the  upper  part  of  the  Sternum, where 
its  point  was  pretty  narrow  ;  its  Surface  was  made  uneven,  by  three  Ri- 
fings,  of  which  the  largeft  was  turned  to  the  Left  Side  ;  the  other  two 
being  placed  on  the  Right,  as  above  remarked.  It  adhered  by  membra¬ 
nous  Filaments  to  the  Maxillar  Glands,  to  the  Digafirick  Mufcle,  and  to 
the  Stylohyoidaus  ;  under  which,  on  the  Right  fide,  a  fmall  portion  of  it, 
in  the  Form  of  a  Nipple,  did  intrude  it  felf  as  it  were  under  the  Tongue; 
in  the  upper  and  fore  part  it  alfo  adhered  to  the  Os  hyoides, 

Laterally  it  was  conne&ed  to  the  Levator  Scapula,  and  lower  down  to 
that  part  of  the  Cucullaris  that  terminates  into  the  Clavicle ;  backwards  to 
all  the  fore  part  of  the  Afpera  Arteria ,  between  its  third  or  fourth  Cartila¬ 
ginous  Ring  and  the  Os  peftoris,  as  alfo  to  that  Mufcle  of  the  Head  cal¬ 
led  Reflus  internus  tnajor,  and  to  fome  pait  of  the  Scaleni ;  its  lower  part 
was  engaged  under  the  Jugulum ,  or  lunated  part  of  the  Bread-bone,  to 
which  it  adhered.  It  was  eafily  freed  from  its  Connexions  to  ail  thefe  dif¬ 
ferent  parts,  but  not  fo  from  the  Glandula  Jhyreoidaa ,  to  which  it  adhered 
after  a  far  different  manner;  for  where  the  Thyreoidal  Glands  are  joined  to 
enfc  another,  a  little  below  the  Cartilago  Cricoides ,  on  the  fore  part  of  the 
rough  Artery,  there  was  no  feparating  of  it  without  cutting  its  Subftance; 
whence  it  plainly  appears,  that  the  Union  of  thefe  Glands  was  the  Root  or 
Beginning  of  this  Tumour:  And  yet,  which  is  very  remarkable,  the 
Glands  themfeives  kept  their  ufual  Figure,and  were  no  larger  than  ordi¬ 
nary. 

This  Tumour  was  hard  and  very  firm,  being  exactly  of  the  Confidence 
of  a  Cow's  Udder  whenboyled,  yet  in  a  few  places  it  was  foftifh,  contain¬ 
ing  a  liquid  and  thick  Juice.  Its  Colour  was  chiefly  of  a  whitifh  Yellow, 
only  in  fome  Places  it  was  exceeding  red,  from  its  having  a  greater  ftore 
of  Blood  Veffels,  and  in  others  it  was  very  white.  I  pared  off  all  the  foft 
part,  and  the  hard  Subftance  that  remained  I  boiled,  and  then  cleared  it 
very  well,  having  left  flicking  to  it  atone  Corner  a  foft  CartiI?gi  ous  Bo¬ 
dy,  which  poHibly,  had  the  Patient  lived  longer,  would  have  acquired 
the  fame  degree  of  Induration.  It  very  much  refembles  a  piece  of  white 
unpolifhed  Rock  Coral  ;  but  whether  it  may  be  reckoned  offeous,  or  if 
it  be  rather  the  Vifcid  Humour  of  the  Glands  hardened  and  concreted  in- 
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to  this  irregular  Chalky  or  Gravelly  Subftance,  or  whatever  elfe  it  may 
be,  I  leave  to  better  Judgment.  Fig.  3.  I  remember  about  two 
Years  ago  I  found  in  the  Prvftates  of  a  very  old  Man  a  great  many  Bodies, 
like  white  Peas,  being  of  a  Subftance  exa&ly  like  this,  only  fmoother  on 
the  ouefide  •  fome  of  thefe  were  in  the  Body  of  thefe  Glands,  others 
adhered  by  fmall  Roots  to  the  Mufcular  Membrane  that  invefts  them, 
Fig*  4' 

The  firft  Appearance  of  this  large  Swelling  was  about  twenty  Years 
ago,  caufed  by  the  breaking  of  a  Vein,  as  the  good  Woman  ufed  to  ex¬ 
press  it,  in  a  hard  and  very  difficult  Labour,  ft  increafed  very  (lowly, 
not  arriving  to  any  confiderable  Bulk  till  a  few  Years  before  (he  dyed  ,*  it 
was  never  very  painful,  being  a  true  Schirrus :  Many  things  by  feveral 
Perfons  had  been  ufed  and  applied  unfuccefsfuliy.  Its  Bignefs  at  Length 
became  very  troublefome,  in  impeding  her  Swallowing  and  free  Breath¬ 
ing,  and  at  laft  it  quite  choaked  her,  by  comprefling  the  Wind  pipe, 
upon  which  it  lay. 

I  obferv’d  that  the  Uterus  was  entirely  Schirrous,  and  diftended  to  that 
degree  that  it  filled  up  the  whole  Capacity  of  the  Pelvis ♦  Part  of 
the  Colon  and  Ikon  adhered  fo  firmly  to  it,  that  there  could  be  no  Sepa¬ 
ration  without  tearing.  Both  the  Qvaria  and  the  Tuba  grew  clofe  to  it  • 
and  indeed  the  Confufion  and  Mixture  of  all  thefe  Parts  was  fo  great,  that 
if  the  Ovaries  had  not  been  fwelled  here  and  there  with  Hydatical  Tu¬ 
mours,  I  could  not  have  diftinguifhed  them.  The  Neck  of  the  Womb 
was  preffed  down  fo  low,  that  upon  a  very  gentle  dilation  of  the  Labia  it 
offer’d  itfelf  to  view,  being  extreamiy  hard,  but  yet  fmooth  and  even, 
and  fo  clofely  (hut,  that  1  could  pafs  nothing  without  cutting.  It  had 
fqueezed  the  Vefica  Urinaria  fo  clofe  againft  the  Os  ?ubis>  that  it  could 
contain  but  little  or  no  Urine  ;  which  obliged  her  to  make  it  often,  and 
with  pain.  The  preffure  of  this  part  backwards  was  fo  great  upon  the 
Intefiinum  Rcftum,  that  the  evacuation  of  Faces  had  been  obftruded  for  the 
fpace  of  five  Weeks  before  {he  died. 

Indeed  there  was  obferved  to  come  away  per  Anum  for  fom'e  confidera¬ 
ble  time,  a  great  deal  of  Pus  and  (limy  Matter,  but  that  proceeded  from 
the  Uterus ;  for  the  Acrimonious  Humour,  Which  was  wont  to  be  difehar- 
ged  per  Vaginamt  having  been  pent  up  within  its  Cavity,  by  the  clofe 
Conftri&ion  of  the  C ollum  Uteri ,  had  corroded,  and  eat  its  way  through 
the  Subftance  of  the  Womb  into  the  Reftum,  by  which  it  had  its  vent. 
Which  deplorable  Cafe  I  have  more  than  once  obferved  in  Diile<5tion. 

The  thicknefs  of  the  Womb  was  near  two  Inches,  and  in  its  bottom 
there  was  a  great  deal  of  this  Humour,  white  and  thick,  which  upon 
touching  made  the  ends  of  my  Fingers  white  and  rough,  by  fhrivelling 
the  Cuticulai  as  if  I  had  wafhed  them  with  a  (trong  Solution  of  fome  Acid 
Lixivial  Salt.  Thus  the  Cauftick  Salt  lodged  in  Soap  affects  the  Hands 
of  thofe  Women  that  wafh  Linnen.  It  was  very  hard  to  take  the  Uterus 
out  of  the  Pelvis ,  by  reafon  of  its  fo  clofe  adhefion  to  the  neighbouring 
Parts.  The  Facet  Alvina  contained  in  the  Guts,  were  but  few,  by  reafon 
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file  could  not  (wallow  any  thing  (olid  for  a  long  time,  but  very  hard  and 

in  feveral  diftin<a  Clots.  1  3 


a  Tumour  in  II.  A  Gentlewoman  in  London,  aged  Twenty  five  Years,  had  a  larpe 
the  Neck  full  of  wenny  Tumour,  the  Bahs  taking  its  Origin  from  all  the  lower  hinder 
/ZaKefvnl^Parc.of  the  Skuli>  ^etching  down  the  Neck  near  each  Jugular,  extend- 
den.  308.  ajmod  as  low  as  both  Scapulas;  on  the  upper  part  was  a  Phleg- 

■f.  -544-  nion*  &ac^x  being  fo  large,  I  put  on  a  tranfverfe  Caudick  the  length 
and  breadth  of  the  Tumour,  intending  to  feparate  the  Cutis  from  the 
Membrane  of  the  Cyjlis ;  but  it  being  fo  thin  where  the  Phlegmon  was 
obliged  me  to  divide  the  Cyfiis,  out  of  which  I  fav’d  about  Sixtv  Hydatidos 
of  the  bignefs  of  a  fmali  Walnut ;  feveral  more  were  broken.  '  Thefe  Hy- 
*datides  fwam  in  aLiquor  of  the  confidence  of  Whites  of  Eggs.  In  this  Cyjlis 
I  found  a  large  quantity  of  Atheromatous  and  Steatomacous  Matter,  ac 
the  Balls  a  large  Sarcoma;  the  greated  part  I  cut  off,  but  fearing  to  hurt 
the  Mufdes  of  the  Neck  deferred  it  to  the  next  dreffing,  intending  to 
take  the  red  of  the  Sarcoma  and  Radix  of  the  Cyfits  away  by  Caudical 
Medicines,  which  I  applied  with  Succefs,  they  coming  off  without  mak¬ 
ing  an  Efchar,  the  Radix  being  of  a  Cartilaginous  Subdance.  Searching 
with  my  Probe  to  find  an  Interftice,  it  dropt  into  one  ;  and  touching  fome 
Membranous  or  Nervous  Body,caufed  the  Patient  to  cry  out  furiouily.  In¬ 
to  that  Interdice  I  put  a  piece  of  Reman  Vitriol ,  which  came  out  the 
next  Day  all  diifoiv’d,  with  fome  of  the  Radix.-  By  continual  applying 

the  Vitriol,  I  extirpated  all  the  Radix,  and  healed  the  whole  ftcundum 

Artem. 

Seven  \  ears  before  that  Operation,  this  Tumour  was  fo  big  and  fufc- 
Tided  of  itfelf. 

When  1  began  with  Caudical  Medicines,  the  fird  I  us’d  was  Precip  rub 
with  which  I  covered  the  whole  Radix,  which  came  off,  and  no  Efchar  • 
but  it  falivated  the  Patient  Five  Weeks. 


a Sch'.rrm  ^uSPft  i71?*  I  was  fern  for  to  Mrs.  Smith,  who  had  been  reduc’d 

Tumour  inch-  low  by  a  Fever,  which  from  her  Cough,  diarpPain  under  her  Bread, 
<fo/i»*Cyftis.and  other  Symptoms,  was  judg’d  Pleuritick.  But  upon  having  a  Difcharge 
By  Mr  Rich,  from  her  painful  Bread,  of  a  thin  Gleet,  all  Symptoms  vanifhed. 

337’  t  When  1  faw  her  the  Liquor  difeharg’d ,by  a  fmall  Pin-hole  near 
the  Papilla ,  was  little  more  than  would  have  wet  a  Handkerchief  four 
times  double.  .  Examining  of  the  Bread,  I  found  a  large  Tumour,  that 
lay  deep,  yielding  to  my  Fingers,  and  pading  like  Dough.  I  fearch’d  the 
Abfcefs  with  my  Probe,  and  twided  out  with  it  a  Matter  like  Saw-dud  or 
®;'an>  mix’d  with  Hair.  Upon  laying  open  the  Bread,  1  feparated  a  Cy- 
nick  Tumour,  which  weigh’d  eight  Ounces,  and  contain’d  a  folid  Mat- 
ter  like  the  above-mention  d,  mix’d  with  a  Body  like  Hair, 

Upon  inquiring  into  the  manner  of  its  coming,  flie  told  me,  that  Eight 
and  I  mi  ty  i  ears  ago,  fhe  receiv’d  a  Bruife  in  that  Bread  by  a  Fall  from 
a  Hone,  which  was  attended  with  great  Pain  and  Fluxion,  infomuch  that 
l  '  _  the 
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the  Veins  of  her  Breaft  appear'd  Varicous  and  Turgid,  as  in  a  Cancer. 

But  her  Pain  ceafing,  they  funk,  and  left  an  Indolent  Tumour  in  her 
Breaft,  fuppos’d  by  her  Surgeon  to  be  a  true  Schirrus.  Since  which  time 
it  hath  always  continued  nearly  in  the  fame  State,  without  pain,  increa- 
fing  very  little  in  Magnitude,  but  obftru&ed  in  fuch  a  manner,  that  (he 
could  not  nurfe  her  Child  with  that  Breaft.  The  Tunic  was  pretty  thick, 
nourifhed  with  very  fmall  Veffels,  but  had  form’d  a  Schirrus  of  the  Glands 
it  adher  d  to,  by  keeping  up  a  Diftention  of  Parts,  till  there  was  a  Co- 
hefion  of  their  Membranes  and  Veffels. 

I  make  no  doubt,  but  this  was  a  Body  of  difeas’d  Glands,  which  had 
fuffer’d  a  Coliiquation  by  fome  extravafated  Fluid,  and  that  the  Mem¬ 
brane  of  the  Tumour  was  their  proper  Tunic.  After  this  manner  all  our 
Tunicated  Tumours  feem  to  be  form’d  ;  for  when  an  Obftru&ion  proceeds 
to  Extravafation,  there  is  a  Liquor  pour’d  out  which  confifts  of  fuch  Par  ; 
tides,  that  by  degrees  makes  a  Coliiquation  of  the  Glandulous  Flefh, 
which  is  not  very  fenfible  of  Pain  ;  and  by  degrees  the  Capjula  becomes 
diftended  with  a  Matter  of  a  very  different  Confidence,  which  gives  the 
Name  to  the  Tumour,  either  Steatoma ,  Atheroma,  or  Meiiceris. 

Thus  pour  Oyl  of  Olive  on  Spirit  of  Nitre,  and  your  Oyl  firft  becomes 
a  little  bardned,  then  of  the  Colour  and  Confidence  of  Marrow,  till  by 
degrees  it  is  hardned  into  a  white  Fat,  refembling  that  of  Animals.  The 
Poffibility  of  this  Coliiquation  and  Digeftion  we  may  the  eafier  be  in¬ 
duc’d  to  believe,  if  we  confider  how  often  we  find  the  Glands  of  the  Vif- 
cera  petrified,  without  any  degree  of  Pain,  or  the  Membrane  in  any 
Meafure  deftroy’d. 

IV.  Mr.  J.  D.  was  fuppofed  to  die  of  a  Confumption  ,*  forafmuch  as  A Sch ;noUf 
Fourteen  Months  before  he  had  been  violently  feized  with  an  Inflammati-  Tumour  m  the 
on  of  his  Lungs,  accompanied  with  a  fharp  Feaver,  difficulty  of  Breathing,  Breaft  -which 
Cough,  acute  Stitches,  and  Pleuritick  Pains,  with  a  fpitting  Blood,  &cJ'°f“^M™] 
He  was  bled  largely  in  the  beginning,  and  often  repeated  ^  during  his  CreenhilL 
Sicknefs.  But  about  Eafier,  there  appeared  a  Tumour  on  the  Breaft  Bone,  -oo.p.  2009. 
Pap,  and  Pe&oral  Mufcle,  of  the  Left  Side,  with  a  fulnefs  under. the  Ax¬ 
illa:  From  whence  there  was  conje&ured  to  be  a  colledion  of  Purulent 
Matter  in  the  Cavity  of  the  Thorax ,  and  that  the  Sterncn  was  foul.  JThe 
firft  from  the  aforefaid  Tumours,  and  his  fpitting  a  bloody  and  purulent 
Matter,  and  the  latter  from  the  rifing  and  inequality  of  that  Part.  Sofoon 
as  I  had  open’d  him,  and  divided  and  removed  the  common  Teguments 
of  the  Thorax ,  I  found,  initead  of  a  rifing  of  the  Bone  with  Cariofity,  on  \ 
ly  an  oblong  Tumour,  about  four  Fingers  in  length,  and  two  in  breadth, 
and  a  proportionate  thicknefs,  weighing  about  three  Ounces;  it  extended 
itfelf  perpendicularly  on  the  Superficies  of  that  part  of  the  Sternon  which 
joins  with  the  Cartilago  Enfiformis.  I  feparated  it  with  my  Knife,  eafily, 
from  the  Breaft  bone,  and  found  it  to  be  of  that  Sort  of  Wens  or  encifted 
Tumours  called  Atheroma,  containing  a  pappy  Subftance  like  fodden  Bar¬ 
ley.  Next  appeared  a  very  large  Tumour  on  the  Left  Side  of  the  Thorax , 
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covering  the  whole  Pap  and  Pe&oral  Mufcles  forwards,  with  a  fulnefs 
under  the  Axilla  of  the  fame  Arm.  Then  opening  the  Thorax,  I  found 
the  fame  Tumour  comprehending  the  Intercoftals,  Deltoides,  Subclavian,  and 
Subfcapulary  Mufcles,  and  the  whole  Axillary  and  Mamillary  Glands ; 
which  being  obftru&ed,  and  ies  Veffels  replete  with  a  creamy  pappy  Mat¬ 
ter,  more  thick  and  white  than  the  former,  there  was  produced  fuch  an 
induration  of  the  aforefaid  Glands  and  Mufcles,  which  compofe  the  up¬ 
per  part  of  the  Breaft,  that  it  may  more  properly  be  efteemed  a  Schinus . 

The  fame  Tumour  on  the  outlide  of  the  Breaft  was  fomewhat  bigger 
than  ones  Hand,  extending  itfelf  from  the  Clavicle  to  the  lower  part  of 
the  Pap ;  and  laterally  from  the  Bafis  of  the  Mulcle  quite  under  the  Arm 
pit.  Internally  it  poffeffed  a  third  part  of  the  Cavity  of  the  Breaft,  croud- 
ing  the  Left  Lobe  of  the  Lungs  to  the  Right  Side,  and  in  its  upper  part 
firmly  growing  to  it;  which  if  likewife  did  every  way  to  the  Intercoftal 
Mufcles.  ft  was  about  the  bignefs  of  a  Penny  Loaf ;  and  the  whole  Tu¬ 
mour  being  confidered  together,  might  reafonably  be  allowed  to  weigh 
between  three  and  four  Pounds;  which  being  cut  into,  there  ouzed  out 
of  it,  like  an  expreffed  Sponge, a  great  quantity  of  thick,  white  and  pappy 
Matter.  And  what  is  more  particularly  remarkable,  there  was  form’d  a 
large  Sink  or  Velvis,  in  the  middle  of  the  Axillary  Gland,  which  con¬ 
tained  a  thinner  and  difcolour’d  Matter,  and  had  a  free  Communication 
to  the  Veffels  of  the  Lungs  in  the  upper  part  of  it',  where  I  told  you  be¬ 
fore  it  was  united  ,*  and  from  hence  it  was  that  he  generally  found  eafe 
when  he  had  fomewhat  emptied  it  by  large  Expectorations,  and  that  he 
could  fo  exadiy  perceive,  when  any  thin  Rheums  or  Matter  flow’d  to 
the  Part :  And  it  was  here  only  that  the  Lungs  were  black  and  replete 
wirh  ftagnated  Blood,  and  fome  Globules  of  the  aforefaid  Matter  in  its 
Veficulte.  The  reft  of  the  Lungs  were  pretty  clear  from  any  Ulcers  or 
Matter,  but  of  a  Sublivid  Colour, ; and  ftriCtly  adhered  on  both  fides  to 
the  Vleura,  but  particularly  on  the  Lefc  Side,  all  about  the  Schirrous  Tu¬ 
mour.  The  Fejica  Fellis  or  Gall  Bladder  was  full  of  Stones,  of  the  big¬ 
nefs  of  a  Runcival  Pea,  and  confifted  moft  of  odd  Angles,  and  were  for¬ 
med  of  a  thick  vifcous  Sediment  of  Gall  (which  we  found  in  it)  from  an 
obftru&ionof  its  Veffels,  or  Jaundice,  which  he  Had  fome  Years  before  : 
Th^y  were  in  Number  Twenty  two,  fome  Triangular,  Quadrangular, 
Quincuncial,  &c.  There  was  a  Marafmus  of  the  External  Parts,  the 
wafhing  of  the  Gall,  and  emptying  of  all  che  Fifcera  and  Blood  Veffels  in 
general. 

jnApoftemti-  V.  i.Mrs  Jane  Terry  fell  ill  of  the  Small  Poxin  May  170  r.  She  was  about 
w/yHwpEightecn  Years  old,  of  a  frefh  Complexion,  and  pretty  Fiefhy.  Her  Re- 
WriMitfr*  lat*ons  apprehending  fhe  might  have  the  Small  Pox,  removed  her  to  a 
Mrt  Cowper.  Nurfe’s  Houfe,  where  (Tie  had  the  diftinCi  Sort  very  kindly  ;  her  Cafe  pro- 
7i.  285.  p.  ceeded  fo  very  well  (as  they  conceived;  that  no  Phyfician  was  called  to 

I372*  her,  till  they  began  to  fliell ;  only  for  fome  Days  before  flie  had  a  little 

difficulty  in  her  breathing,  which  gradually  increafed  till  fhe  began  ta 

raife 
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raife  Blood,  which  was  about  the  feventh  Day  from  their  firft  appearing. 
This  railing  of  Blood  had  increas’d  every  Day  for  three  Days  before*! 
faw  her  fhe  cough’d  and  brought  up  a  vifcous  Phlegm,  fuch  as  our  Pa¬ 
tients  vomit  when  their  Stomachs  are  very  foul }  only,  as  meer  Phlegm  is 
white,  this  was  all  of  it  as  red  as  Blood :  It  was  not  ltreak’d  with  Blood 
or  had  a  mixture  of  white  Phlegm  with  it,  but  was  fo  deeply  colour’d,  that 
it  feem’d  to  be  all  Blood,  only  it  would  not  flow  as  Blood  does  whilft  it  is 
hot  ,•  nor  did  it  coagulate  as  Blood  does  when  it  is  cold,  but  hung  from 
the  Bafons  when  it  was  pour’d  out,  as  vomited  Phlegm  does  and  in  this 
it  differ’d  from  all  the  bloody  Expectorations  I  have  feen,  excepting 
Mr.  'Jena  at  Myn  Heer  Meyfters' s  in  Renfingtcn,  who  cough’d  the  fame 
bloody  colour’d  Pituita,  but  in  much  lefs  quantity  *  for  Mrs.  Terry  rais’d 
above  a  Pint  in  Twenty  four  Hours,  for  fome  Days,  and  though  a  lefs, 
yet  a  confiderable  quantity  afterwards.  Mrs.  Terry  s  afforded  a  very  firong 
fmell,  but  Mr.  Jones's  had  no  odour.  After  fome  Weeks  fhe  recover’d 
again,  regain’d  her  Flefh,  which  waswaffed  in  herillnefs,-  the  Menfes  re¬ 
turn’d,  and  fhe  continued  very  well  from  July  till  near  Chrifimas. 

In  January  fhe  gave  this  Account  of  her  feif.  That  about  three  Weeks 
before  Chrifimas  fhe  perceived  her  felf  a  little  fhort  breath’d,  which  in¬ 
creas’d  daily,  with  a  fullnefs  and  weight  in  her  Left  Side,-  that  fhe  lay 
well  on  the  Left  Side but  when  fhe  turn’d  to  lie  on  her  Right,  fhe  felt  as 
if  a  Weight  fell  from  the  Left  to  the  Right  Side,  which  gave  her  a  fhort- 
nefs  of  Breath,  and  made  her  Cough.  Thus  it  continued  increafing  till 
Chrifimas ,  when  fhe  began  to  raife  a  confiderable  quantity  of  firong  ffink* 
ing  Pus fhe  faid  fhe  eat  her  Victuals  well  enough  all  this  time,  and  was 
not  Feverifh.  When  I  faw  her  towards  the  middle  of  January ,  1701.  fhe 
raifed  a  confiderable  quantity  and  often  of  {linking  offenfive  Pus,  which 
was  as  fluid  as  the  Pus  of  other  Parts*  Her  Flefh  was  a  little  abated,  but 
fhe  was  at  no  time  Feverifh ;  fhe  eat  and  flept  pretty  well,  and  had  the 
Catamenia  duly.  I  prefcribed  fuch  Medicines  as  abated  that  Purulent 
Expectoration  feveral  times,  and  fhe  often  gave  me  hopes  of  her  Recove¬ 
ry,  fhe  continuing  to  have  the  Menfes  regularly,  and  being  Hill  free  from 
an  Hectick;  but  upon  every  little  Cold,  fhe  again  raifed  that  fetid  Pus  in 
a  confiderable  quantity.  She  generally  continued  pretty  free  from  Cough¬ 
ing  feveral  Hours  together,  till  fhe  perceived  fomething  of  a  fullnefs  in 
her  Bread,  which  would  oblige  her  to  Cough and  after  fhe  had  once 
begun  to  raife,  fhe  could  not  ceafe  till  fhe  had  brought  up  two  Spoonfuls 
or  more  of  that  fetid  Pus.  This  fhe  did  chiefly  in  the  Morning,  After¬ 
noon,  and  at  Night.  1  did  apprehend  fhe  had  an  abfcefs  in  the  Left  Lobe 
of  her  Lungs,  and  made  her  lie  upon  the  Bed,  with  her  Flead  reaching 
to  the  Chamber  Floor,  leaning  upon  her  Left  Arm.  In  this  poffure  fhe 
could  at  any  time,  after  a  little  Cough,  fet  the  Pus  a  running  out  of  her 
Mouth,  as  you  have  feen  feveral  times,  till  the  whole  which  was  therein 
contain’d,  was  difcharg’d. 

Then  fhe  would  get  up,  and  feem  to  be  as  well  as  another  Perfon,  till 
it  was  almoff  filFd  again.  In  the  beginning  of  May>  Dr.  Torkjfe  and  Dr. 

D  2  ~  ^  Tins 
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Tins  favour’d  me  with  their  Affiftance.  They  faw  her  lye  in  the  Pofture 
I  have  defcrib’d,  and  faw  more  than  twa'-Spoonfuls  of  ftinking  Pus  or 
Corruption  run  out  of  her  Mouth,  after  a  little  Coughing.  This  made  ic 
fo  apparent  that  there  was  an  Ulcer  in  her  Lungs,  that  they  immediately 
approv’d  of  what  I  had  propos’d  to  her  and  her  Relations,  of  the  Neceffi- 
ty  of  making  an  Aperdon  in  her  Side,  where  we  could  apprehend  the 
Lungs  grew  to  it  ;  for  that  feemed  unqueftionable,  from  the  Pofture  of 
difcharging  it,  and  fome  little  Pain  file  felt  in  her  Side.  Her  Rela¬ 
tions  readily  consented  to  what  thefe  Gentlemen  had  propos’d,  and  de- 
fir’d  your  Affiftance.  About  a  Week  before,  the  Pus  had  begun  again  to 
encreafe,  and  the  Day  before  thefe  Gentlemen  faw  her,  (he  was  taken  in 
the  Afternoon  with  a  Chilnefs,  after  which  her  Pulfe  became  a  little 
quicker,  and  fhe  a  little  Feverifh,  as  I  believe,  you  remember  (he  was, 
when  you  applied  the  Cauftick  ,•  this  Feverifh  State  encreafed  every  Day, 
and  after  fome  Days  a  Rafh  appear’d,  which  lafted  about  fourteen  Days 
before  it  was  quite  got  off,  and  left  her  in  a  Hectick,  withRednefs  in 
her  Cheeks  towards  Evening,  Night-Sweats,  continual  Loofenefs,  ex¬ 
treme  wafting  of  her  Flefh,  and  at  length  a  Swelling  in  her  Legs,  though 
fhe  kept  her  Bed.  We  felt  fome  little  Knots  betwixt  the  feventh  and 
eighth  Rib,  which  with  other  Circumftances  made  us  conclude  the  Adhe- 
ftcfn  was  in  that  Part,  and  would  have  laid  the  Cauftick  there,  but  that 
ic  would  certainly  have  fpread  to  the  Glands  of  her  Left  Breaft, which  made 
us  lay  it  between  the  fixth  and  feventh  Rib,  (furfum  numerando )  ;  As  foon 
as  you  could  you  took  it  off,  and  with  your  Knife  gently  pafs’d  through 
into  the  Cavity  of  her  Breaft,  whence  iffued  a  bloodifh  Water,  but  no 
Pus,  by  bending  your  Probe  you  found  the  Adhefion  reach  to  the  lower 
Edge  of  the  feventh  Rib,  and  before  the  Efcar  was  feparated,  the  Pus 
began  to  flow  at  every  Dreffing,  and  fo  continued,  gradually  abating,  till 
the  Ulcer  was  cured  ,•  during  which,  a  Part  of  the  Infide  of  that  Rib,  a- 
bove  an  Inch  long,  exfoliated,  and  after  that  another  leffer  Piece  of  the 
outfideof  the  Rib.  Towards  the  latter  end  of  the  Cure,  fhe  complained 
very  much  of  a  Pain  at  the  Cartilago  Enfifornsisi  fo  great  that  fhe  fomctimes 
pluck’d  out  the  hollow  Tent,  which  we  conceiv’d  was  occafioned  by  its 
preffing  upon  the  Nerve.  During  the  firft  feven  or  eight  Days  of  her  Rafh, 
fhe  rais’d  very  little,  if  any,  of  that  Pus,  nor  did  it  difcharge  any  of  ic- 
felf  then  by  the  Orifice,  nor  was  there  a  Collection  of  it  in  her  Breaft, 
which  made  me  apprehend,  that  the  Fever  did  fo  alter  the  State  of  her 
Slood,  as  not  to  permit  it,  to  feparate  its  Impurities  into  the  Abfcefs.  For 
fix  Days  before  the  Fever  began,  fhe  had  the  Catamenia  very  orderly  ,*  by 
dugvfi  fhe  was  cured,  her  Side  heal’d  up,  and  would  not  endure  it  to  be 
converted  into  an  lffue  ;  by  OBober  (lie  recovered  her  Flefh,  and  the  Cat  a* 
menia  return’d,  which  had  been  wanting  ever  fince  May  ;  and  now,  as  you 
lately  faw  her^fhe  is  plump,  fieftiy,  clear  and  frefh  Complexioned,  has  little 
or  no  Cough,  and  no  foetid  or  tabid  Expectoration  ,•  and  feems,  and  I  be¬ 
lieve  is,  perfectly  cured,  having  far  many  Months  taken  no  Medicine. 

•  *  * 

i".  ■ v 


There 
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There  are  feveral  Circumftances  in  this  Cafe,  which  I  cannot  forbear 
making  fome  Remarks  on. 

That  there  was  an  Ulcer  in  the  Lungs,  and  that  it  has  admitted  of  a- 
Cure,  contrary  to  the  general  Opinion  of  Phyficians.  That  this  Ulcer 
did  contain  at  leait  two  Spoonfuls,  and  mult  have  been  as  large  as  a  Hens 
Egg,  That  this  Abfcefs  arofe  from  a  Coliedion,  with  an  indifcernible  (if 
any;  Fever,  and  fo  continued  from  Chrijlmas  to  about  the  xoth  of  May. 

The  tender  Membranous  or  Veficulary  Compofition  of  the  Lungs  feem  to 
juftify  this  Opinion,  that  it  is  almoft  impoffible  for  them  to  heal,  when 
there  is  a  confiderable  Diminution  of  them  ;  the  continual  and  indifpen* 
fable  Necehicy  of  their  Motion,  very  much  hindring  the  Coalition  of 
the  Veficula. 

Several  Parts  of  the  Body  afford  a  proper  Cement  to  unite  and  repair 
them,  when  hurt  or  diminifh’d.  Carious  and  broken  Bones  fend  forth  a* 

Callus  i  when  ,  the  Skin  is  confum’d  by  Ulcers  or  Burns,  the  Parts  afford  a 
Cicatrix,  which  pretty  well  fupplies  the  Defedt  of  the  Skin.  The  Lungs 
feparate  a  vifcid  Pituica,  which  will  be  expanded  into  Fleaks  like  a  Mem¬ 
brane  ,*  Mr.  Stringer %  Sarah  Deeping  and  fome  other  Patients  have  brought 
up  great  Quantities  of  them,  and  a  little  Boy  *  at  Mr.  Tolley's  in  Kenfington  *  «.  2 61  fi: 
cough’d  up  feveral  Pipes,  form’d  exactly  like  the  Bronchia ,  and  its  Divari-  ’45- 
cations,  and  at  ficft  View  feem’d  to  be  the  internal  Membrane.  This  '  ^ 
Child,  two  Years  before,  had  an  Ulcer  in  the  Right  Side  of  his  Lungs, 
and  they  adhered  to  his  Back  ;  when  1  feparated  them  I  found  a  Cicatrix 
near  three  Inches  long,  but  very  little  (if  any)  Deled:  in  his  Lungs.  I  am 
of  Opinion  this  Pituica  or  Mucus  doth  ferve  to  re-unite  the  Parts  of  the  * 

Lungs,  when  there  is  a  Solution  by  an  Ulcer. 

Confumptive  Perfons  generally  flatter  chemfelves,  that  they  have  no  Ul¬ 
cer  in  their  Lungs,  becaufe  they  do  not  feel  a  Sorenefs,  as  in  Ulcers  of 
other  Parts.  This  Opinion  keeps  them  from  making  a  timely  Applica* 
tion  to  Phyficians,  whillt  they  might  receive  a  fpeedy  and  eafie  Cure* 

When  you  touch’d  the  Sound  or  Ulcerated  Parts  of  her  Lungs  with 
your  Probe  or  Finger,  file  difcovered  no  Senfe  of  feeling  you,  which  may 
confirm  the  Opinion  of  Phyficians  and  Anatomifts,  that  the  Lungs  have 
little  if  any  Senfacion.  When  you  touch’d  her  Heart  with  your  l  inger, 
tho’  I  believe  for  not  the  twentieth  part  of  a  minute,  fhe  grew  very  much 
difordered,  pale  and  ready  to  faint,  which  (hews  Nature  cannot  funer 
the  leaf!  Alteration  in  its  Pulfation,  without  great  Prejudice  and  Incon-- 

veniency.  t  „  .  ^  ~ 

Ic  is  the  Opinion  of  fome  Phyficians,  that  the  Fever  whic.i  attends  Con¬ 
fumptive  Patients  arifes  from  fome  Particles  of  the  Tus ,  whjch  being  re* 
ceiv’d  into  the  Blood,  and  circulating  with  it,  caufe  that  Kfferveicence, 
which  we  call  an  HeBkk.  This  Patient  had  no  Fever  from  \  Chrifimas  to 
May ,  and  then  unhappily  came  a  continued  Fever  with  a  Rain,  which  * 
left  a  Febricitation  every  Afternoon,  with  thofe  Symptoms  which  attend  a  . 

Heaick-  '  ::  V-  k  :■■■<  :  ,  •  3  have , 
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t  fr\  •  j  .  ,  'J  *  _  '  •  •> 

‘  f  have  obferv’d  for  many  Years,  that  if  I  could  preferve  my  Confump- 
tive  Patients  from  that  He&ick  Fever,  or  relieve  them  who  already  la¬ 
bour’d  under  it,  I  could  cure  them,  tho’ the  Expe&oratiotl  was  very  plen¬ 
tiful  and  foul.  I  doubt  not,  but  if  fome  of  our  Faculty  applied  them- 
Telves  more  particularly  to  the  Cure  of  Confumptions,  fo  many  thou- 
fands  would  not  dye  of  it  yearly  in  this  City,  as  appears  by  the  Bills  of 
Mortality. 

I  do  not  doubt  but  fome  Part  of  her  Lungs  do  adhere  to  her  Side,  and 
*  it’s  probable  a  little  part  of  them  do  not  receive  the  Air  in  Infpiration,  but 
I  believe  that  Defeat  is  very  inconfiderable,  becaufe  fhe  can  run  up 
Stairs,  and  is  no  more  disordered  in  her  Breath  than  molt  other 

People. 

The  eafy  Difcharge  of  the  Pus,  by  her  lying  down  in  that  Pofture,  did 
undoubtedly  very  much  preferve  her  Lungs,  and  prevented  its  breaking 
through  the  Abfcefs,  into  the  Cavity  of  her  Breaft,  and  putrifying  her 
Lungs  to  a  greater  degree.  Pus  general  Pus,  is  a  noted  Aphorifm,  and  the 
Air  Bladders  of  the  Lungs  are  fo  very  tender,  that  they  muft  have  yielded 
to  the  Prefliire  of  the  Pus ,  had  it  lain  long  in  the  Abfcefs,  and  been  only 
difcharg’d  by  violent  Coughing.  By  lying  in  a  proper  Pofture,  Sir  Tho, 
Proby,  Sarah  Deeping,  and  ocher  Perfons  have  prevented  a  greater  Solution 
in  their  Lungs,  and  either  prolonged  their  Lives  many  Years,  or  reco¬ 
vered  their  Healths  by  proper  Medicines. 


An  Anfoer  to  2.  Nothing  occurs  to  me  fo  remarkable  that  you  have  omitted  in  rela- 
the  foregoing  ting  Mrs.  Terr/ s  Cafe,  as  your  Prognoftick  of  her  Recovery,  when  you 
jkcount,  by  Mr  fo  Gften  encouraged  me  to  expecft  Succefs  in  her  Cafe.  You  may  re- 
F.T386?  lD*  member,  that  the  Matter  or  Pus  which  firft  flowed  from  her  Side  was  fo 
offenfive  in  its  Scent,  as  obliged  the  By-ftanders  to  quit  the  Chamber, 
infomuch  that  the  Nurfe  ufually  at  the  time  df  Drefling,  and  afterwards, 
was  wont  to  burn  Rofemary,  &c.  to  fupprefs  the  Stench.  So  putrid  was 
■  the  Pus  that  it  tarnifhed  that  end  of  the  Silver  Probe  I  paft  into  the  Ca¬ 
vity  of  the  Abfcefs,  as  it  did  the  Top  of  the  Silver  Syringe  in  making  In¬ 
jections.  Y  here  feems  no  room  to  doubt  that  the  Pus  which  then  flowed 
from  her  Side  came  from  the  fame  Cavity  the  Pus  did  fhe  before  coughed 
up,  when  the  Liquor  that  was  injected  at  her  Side  came  into  her  Mouth  ; 
which  fhe  frequently  complained  of,  and  particularly  of  the  bitterifh  Tafte 
of  the  TinCture  of  Myrrhe  I  fometimes  ufed  in  the  Injections. 

About  two  or  three  Years  fince,  I  faw  a  Boy  in  the  ninth  or  tenth 
Year  of  his  Age,  who  (fome  time  before )  after  a  continu’d  Fever  was 
purfu’d  with  an  intermitting  one  ,•  a  Cough  follow’d,  in  which  he  brought 
up  (at  fhort  Intervals)  no  Imall  Quantity  of  thick  purulent  ftinking  Pus , 
which  Difcharge  (I  think)  continued  on  him  not  lefs  than  fourteen  or 
fifteen  xMonths  before  I  faw  him  :  His  Phyflcians  order’d  him  lffues  in  his 
Back,  which  I  made  as  ufual ;  He  had  then  an  healthy  Afpe<ft,  his  Cheeks 
florid,  and  was  very  brisk  and  active  :  When  he  juft  came  from  Play  he 
was  bid  to  take  a  Bafon  in  his  Hand  and  cough  as  he  was  wont,  w  hich  he 

did. 
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did,  wherein  I  faw  him  difcharge  at  his  Mouth  not  lefs  than  4  or  y  Oun-  - 
ces  of  the  fort  of  Pus  above*  mention’d  :  This  his  Mother  told  me  he  had 
been  wont  to  do  twice  every  Day;  nor  did  he  appear  any  ways  diforder’d 
after,  but  return'd  to  play  immediately.  His  Phyficians  fent  him  into  the 
Country  whence  he  came,  where  in  about  a  twelve  month  I  heard  he 
dyed,  but  was  not  acquainted  with  his  Circumftances  after:  What  Sue- 
cefs  the  Operation  we  pra&ifed  on  Mrs.  Terry  would  have  had  on  this 
Boy,  I  dare  not  determine  ;  tho’  !  cannot  but  think  it  might  have  been 
fafely  done  to  him  and  another  Patient  I  was  fince  call’d  to,  but  I  could 
not  obtain  the  Confent  of  the  Phyfician  that  was  confulted. 

Another  Inftance  (in  which  a  confiderable  Part  of  the  Lungs  was  ob 
ftru&ed,  and  confequently  became  ufelefs,  fome  time  before  Death)  was 
in  a  Girl  of  fixteen,  who  had  been  Scrophulous  not  lefs  than  9  Years 
the  Glands  about  her  Neck  and  Throat  being  very  much  indurared  as  well 
as  diftended,  her  Lips  and  Nofe  were  alio  fwoin  :  About  a  Year  and  a 
half  before  her  Death  fhe  coughed  up  (even  or  eight  Ounces  of  foetid  Pus, 
in  lefs  than  24  Hours.  On  changing  the  Air  of  this  Town  for  that  of 
the  Country,  together  with  the  ufe  of  Balfamick  Pe&orals,  fhe  recovered 
a  healthful  Appearance  in  her  Face  ,*  but  continued  fomewhat  Afthma-  - 
tick.  On  taking  cold  (as  ’tis  call’d)  her  Appetite  as  well  as  Digeflion 
fail’d  her,  fhe  grew  Feverifh,  and  dyed  after  a  few  Days  Indifpofition. 

On  opening  the  Thoraxy  I  found  the  Lungs  cleaving  to  the  Pleura  of  the 
Left  fide,  in  fuch  manner  that  they  could  not  be  feparated,  without  one 
of  thofe  Parts  borrowing  from  the  other.  A  Portion  of  one  of  the  Left 
Lobes  oi  the  Lungs  being  cut  off,  funk  in  Water  ;  from  which  Parc  ’twas 
Hkely  the  Matter  came  which  fhe  formerly  coughed  up,  tho’  the  Ulcer 
was  then  clofed,  and  no  Appearance  of  Matter  was  to  be  feen  in  that 
or  any  other  Part  of  her  Lungs.  The  Lymphanck  Glands  at  the  Divareca- 
tion  of  the  Windpipe  had  by  their  Intumescence  fo  compreft  the  Canal  of 
the  Left  fide,*  that  it  wanted  more  than  two  thirds  of  its  proper  PafTage 
for  the  Air. 

In  thefe,  and  fome  other  Inftances  I  could  produce,  it’s  evident  that 
confiderable  Parts  of  the  Lungs  may  be  obftru&ed,  and  the  Perfon  fur- 
vive  :  but  Mrs  Terry  s  Cafe  demonftrates  the  Poffibility  of  their  Recovery 
when  Part  of  their  Lungs  are  totally  obftru&ed,  as  muft  happen  in  fuch  « 
large  Abfceffes.  But  how  the  remaining  found  Parts  of  fuch  difeas’d  ? 
Lungs  become  capable  of  tranfmitting  the  whole  Mafs  of  Blood  from  the 
Right  Ventricle  of  the  Heart  to  the  Left,  in  equal  Time  and  Quantity  with 
the  Blood  that  circulates  in  fhe  reft  of  the  Parts,  feems  not  eafily  accounted 
for,  when  indeed  it  exa<ds  our  Wonder  that  it  is  done  in  a  natural  State, 
when  all  the  PafHges  of  the  Lungs  are  open  and  free.  Since  1  had  often 
found  Water,  injected  by  the  Arteria  Pulwonalis ,  return  readily  from  the 
Lungs  again  by  the  Vena  Pulwonalis,  I  was  tempted  to  try  if  melted  Wax, 
when  very  hot,  would  not  do  the  like.  Which  fucceeded  in  two  young 
Cats  Lungs :  for  after  inje&ing  the  Wax  (mixt  with  Oil  of  Turpentine, 
and  tinged  with  Vermilion)  by  the  Arteria  Pulmonalis,  l  found  it  had  fill’d  : 

the 
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the  Pulmonick  Vein  with  the  Left  Auricle,  infomuch  that  Tome  of  the 
Wax  had  reachc  the  Left  Ventricle  of  the  Heart ;  I  don’t  remember  this 
Experiment  fucceeded,  but  that  fome  of  the  Wax  was  extravafated  and 
came  into  the  Bronchia  and  Wind  pipe  at  the  fame  time. 

In  preparing  a  Human  Heart,  by  filling  its  Ventricles,  Auricles  and 
Trunks  of  its  large  Blood  Veffels  with  Wax,  I  found,  on  inje&ing  the 
Pulmonick  Arteries  and  Veins  with  Wax  differently  tinged,  that  the  Wax 
pafs  d  from  the  Veins  to  the  Arteries  without  coming  into  the  Bronchia  or 
Being  extravas’d,  tho’  the  Wax  was  not  inje&ed  with  near  fo  much  Force 
as  might  be.  I  muft  confefs  I  was  never  fo  fortunate  to  make  Wax  pafs 
thro  the  Arteries  to  the  Veins  in  Human  Bodies  or  Quadrupeds,  unlefs  in 
their  Lungs,  as  above  noted,  and  the  Spleen  and  Penis ,*  Nor  do  I  remem * 
ber  it  has  happen’d  in  thofe  Parts,  but  when  the  Wax  has  been  impell’d 
with  great  Force,  tho  5  have  conftantly  obferv’d  the  Communication  of 
Arteries  and  Veins,  of  the  Spleen  and  Penis,  more  open  than  in  other  Parts 
except  the  Lungs.  I  wifli  Dr.  *  Morland  had  told  us  in  what  Part  of  the 
Human  Body  Dr.  Areskin  had  made  Wax  pafs  from  the  Arteries  to  the 
Veins,  fo  as  to  demonftrate  their  Continuation  to  the  naked  Eye.  becaufe 
I  have  hitherto  found  the  naked  Eye  unable  to  difcover  the  Extremities 
of  the  Arteries  and  Veins,  when  the  Blood  it  felf  was  moving  in  them, 
in  the  tranfparenc  Parts  of  the  Omentum  or  Mefentery  of  the  Quadrupeds, 
or  in  the  Lungs  of  Frogs  or  Lizards  when  living  ,•  or  after  Death,  when 
the  Blood  has  been  retain’d  in  their  Lungs  in  the  following  manner.  On 
makinglncifion  into  the  Bodies  of  thefe  Creatures  their  Lungs  will  ftarc  out, 
and  be  diftended  with  infpired  Air  ,*  on  which  make  whathafte  you  can 
to  pafs  a  Ligature  (/.  e .  a  Waxt  Thread,}  and  tye  it  firmly  toward  the  up¬ 
per  part  of  the  Lobe,  as  near  the  Heart  as  you  cam 

V\  hence  will  appear  that  the  Communications  between  the  Arteries  and 
Veins  of  the  Lungs  are  more  open  than  thofe  of  other  Parts,  at  leaft  in  the 
Feet  of  Frogs  :  And  till  it  can  be  (hewn  that  melted  Wax  c$n  be  as  eafily 
inje&ed  from  the  Arteries  to  the  Veins  of  other  Parts  in  a  Human  Body 
and  Quadrupeds  ,*  .  I  fhall  be  inclin’d  to  think  the  Communications  be¬ 
tween  the  Pulmonick  Arteries  and  VeinSs  in  general  are  more  open  than 
the  Arteries  and  Veins  of  other  Parts,  except  the  Spleen  and  Penis. 

This  patent  Communication  of  the  Arteries  with  the  Veins  of  the  Lungs 
fhews  how  thofe  Veffels  tranfmit  the  Blood  in  equal  L  ime  and  Quantity 
with  the  Blood  that  moves  in  the  reft  of  the  Blood  Veffels  of  the  whole 
Body  in  a  healthful  State. 

>  Hence  it  is,  when  any  of  the  Blood  Veffels  of  the  Lungs  are  {height¬ 
ened  or  totally  compreft  (either  or  both  which  Circumftances  muft  hap¬ 
pen  in  Mrs.  Terry’ s  Cafe)  the  remaining  unobftrmfted  Blood  Veftels  are 
forced  to  difcharge  more  than  they  were  wont,  and  in  time  thofe  Veffels 
become  fufficiently  dilated  tofupply  the  Defecft*  The  like  happens  in  the 
Communicant  Branches  of  the  Arteries  of  any  Parr,  when  fome  confi- 

ji  a  •  r*  is  ty’d  up,  as  in  the  Operation  for  curing  of  an 

*  Aneunfm.  *  - 
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VL  I  fend  you  herewith  the  Account  and  Figure  of  a  Polypi},  which  ^Polypm*. 
I  took  out  of  a  Child  of  about  a  Year  old.  It’s  firft  obfervable ken  cut  °fthe 
Diforders  were  a  quick  Pulfe,  and  a  Difficulty  of  Breathinp  In  about Vena  Pu,mo*" 
four  DayS  the  Cums  were  obferv’d  to  be  fwell’d,  for  which  they  were  cut,  Cowpel  ^ 
and  all  the  Symptoms  difappeard  for  five  or  fix  Flours,  after  which  270- ?.  797. 
they  return’d.  Notwichftanding  Blood-Letting  and  the  Application  of 
other  Remedies,  the  Difficulty  of  Breathing  increas’d,  the  Pulfe  became 
ftill  lower  and  quicker,  and  in  four  Days  more  the  Child  dyed. 

The  Body  was  open’d,  and  the  Vifctra  of  the  lower  Belly  were  found  well 
conftituted. 

In  the  Thorax  the  Thymus  exceeded  the  natural  fize  even  in  Children ' 

The  fore  part  of  the  Lungs  appear’d  to  be  well  difpos’d,  but  the  back 
Parts  were  very  hard,  and  very  much  inflam’d.  Making  the  Incifion  on 
the  Difeas’d  Part,  purulent  Matter  followed  the  Knife  in  fuch  Quanti¬ 
ty  from  divers  Cells,  that  it  fill’d  the  Wounds  as  fall  as  made,  and  Pieces 
cut  from  it  funk  in  Water.  But  as  we  approached  nearer  to  the  Parts  un- 
affe&ed,  the  Pieces  became  gradually  more  buoyant,  till  at  leneth 
came  to  the  fore  part  which  floated.  •  ° 

The  Cavities  of  the  right  Auricle  and  Ventricle  of  the  Heart  were  fill’d  J 

with  a  Polypus,  which  was  continued  into  the  fuperiour  and  inferiour 
Trunk  of  the  Vena  Cava. 

Opening  the  Vena  Tulmonaris  at  the  Bajts  of  the  Heart  I  found  it  there 
compleatly  fill’d  with  a  Polypus  (or  Coagulation  of  Blood;  which  was 
continued  into  all  the  large  Branches  of  it  in  the  Lungs,  and  were  eafily 
drawn  out,  and  when  difplay’d,  appear’d  as  exprefs’d  in  Fig.  c.  Plate  r 


2.  This  Polypus  affords  us  a  better  Idea  of  the  Contrivance  and  Stru^nr?,,  .  „  • 
of  the  Pulmonary  Vein  than  any  Figures  of  that  Veffel  yet  publiftt :  For  VthXijd 
tho’  in  different  Subjeds  of  the  fame  Species  we  meet  with  frequent  Vari-  b  the  fame, 
eties  in  the  Diftribution  of  the  Blood- Veffels,  efpecially  of  the  Veins 
we  no  where  find  a  more  conftant  Regularity  and  Uniformity  than  in  the 
Trunks  and  large  Branches  of  the  Pulmonary  Vein ;  of  which  I  have  ad¬ 
ded  two  Figures,  (Fig.  6.  and  7.)  drawn  after  a  Preparation  of  that  Vein 
injeaed  with  Wax,  and  freed  from  the  Lungs  of  an  Adult  Humane  Body 
The  Original  Preparation  is  to  be  feen  among  the  Anatomical  Cohesions’ 
of  the  Accurate  Dr.  Tyfon. 

Among  many  very  confiderable  Parts  of  theHumaneBody,not  ill  expreft 
in  the  Tables  publifhed  by  BUloo,and  overlookt,  or  not  known  by  him  this 
Trunk  of  the  Pulmonary  Vein  is  one  ;  unlefs  he  may  be  allow’d  to  call  it 
the  Left  Ventricle  of  the  Fleart,  as  he  has  done  Tab.  22.  Fig.  7.  A 

The  Left  Auricle  of  the  Heart  ( vid.  Fig.  6. 7.)  i„  Human  Bodies 
being  much  lefs  than  the  Right,  it  was  neceffary  that  the  part  of  this 
Vein  next  the  Bafis  of  the  Heart  fhould  be  very  large  ;  {ih.  A  A  B)  left 
the  fudden  ftrong  Motion  of  the  Syftole  fhould  caufe  the  Refluent  blood 


% 
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to  recoil  in  the  Branches  of  this  Vein  (ib.  DDE  E)  and  prevent  a  ready 
Supply  in  the  fucceeding  Dta/fole  of  the  Heart.  But  the  Weight  of  fo 
much  Blood  lying  in  the  Trunk  of  this  Veffel  ( tb .  A  A.  B)  does  effectu¬ 
ally  prevent  its  Recroceffion  in  the  lateral  Branches  within  the  Lungs; 
(ib,  DD«  EE  )  and  the  more,  becaufe  the  Orifices  of  thofe  Branches  (ib. 
DDJ  are  not  diametrically  oppofite  (at  A  A  Fig.  ib.)  to  the  Mouth  of 
the  Veffel  on  the  Bafis  of  the  Heart  {ib.  B)  its  lateral  tranches  making 
Acute  Angles  with  the  Trunk,  as  reprefented  Fig.  6. 

w  VIL  Th5  Offification  or  Petrification  in  the  great  Artery,  at  its  Rife 
Petnfatfhns  from  the  Heart,  has  been  fo  commonly  found,  that  fome  think  it  is  con- 
in  the  coats  of  ftant;  how  it  maybe  in  fome  Animals  I  cannot  be  certain  :  but  in  Hu- 
the  4ona,  by  mane  Bodies, I  am  well  affured,  whenever  it  happens  it  is  a  Difeafe,*  and 
Cow- does  in  fome  meafure  incommode  thofe  Parts  in  the.  due  Execution  of 
their  Office,  as  the  following  Cafes  will  evidence  r  But  that  this  Paper 
/  may  be  of  fome  Ufe,  I  fhali  fet  down  the  Symptoms  before  Death,  which 
may  help  our  Conje&ures  when  the  like  offers  again.  A  fpare  Man  a- 
boutgo,  who  languifht  with  an  Ulcer  in  the  Thigh,  attended  with  a 
Caries ,  or  Rottennels  of  that  Bone  at  its  Articulation  with  the  Tibia  and 
TatelldizWd  the  Knee,  where  all  thofe  Bones  were  affe&ed,  at  length' fell 
into  a  true  Phthifis,  and  coughed  up  no  fmall  Quantity  of  Pus ;  fome 
Months  before  his  Death,  I  frequently  faw  him.  When  he  would  often  of¬ 
fer  me  his  Wriff,  to  feel  his  unequal  Pulfe,  which  was  wont  to  amufe 
him;,  the  Artery  there  miffing  fometimes  one,  fome  times  two  Strokes  in  6 
or  7  :  At  firft  he  told  me  he  obferved  ffmiff  but  one  in  ten,  but  at  length 
thofe  Stops  became  more  frequent,  efpecially  on  any  Agitation  of  the 
Body  or  Mind.  Tho’  a  Polypus  in  any  of  the  great  Veffels  about  the  Heart 
may  induce  that  Symptom,  yet  the  Continuance  of  it  fo  long  before 
Death,  (hews  it  owing  to  fome  ocher  Caufe,  as  appear’d  on  opening 
ihe  Heart  and  Great  Artery  of  this  Perfon. 

Fig.  i*  Plate  2.  A  A*  The  Trunk  of  the  Great  Artery  opened  and  dif* 
play’d.  \ 

a  a  a.  The  three  Semilunary  Valves  of  the  Aorta,  which  hinder  the 
(  Blood  from  returning  to  the  Heart,  after  itisexpelfd  thence  by  its  Syftolt 
or  Contra&ion  ;  thefe  Valves  in  this  Cafe  were  fomewhat  thicker, 
and  not  fo.  pliable  as  naturally,  and  did  not  fo  adequately  ap¬ 
ply  to  each  other,  as  is  exprSft  Fig.  4..  a  a  a.  Whence  it  ha-pned  fome- 
times  that  the  Blood  in  the  Great  Artery  fAA  AFig.  1.)  would  re- 
coila  and  interrupt  the  Heart  in  its  Syftole.  But  this  ftubbornriefs  of  thefe 
Valves  was  owingto  a  Bony  or  ftony  body,  markc  b.  Fig.  iff,  which  ap¬ 
peal’d  much  plainer  when  the  Valves  were  dry,  a  is  reprefenred  in  the 
Eigure  beneath,  niarkt  with  an  * :  a  a.  the  two  Valves  pinn’d  out  and  dry’d, 
b  the  Petrifaction  or  (tony  Body  at  their  Junction.  In  this  Inftance  I  ob- 
ferv'd  the  Left  Ventricle  of  the  Heart,  expreft  at  G  G.  iD  D.  e  e.  f  f.  Fig. 
iff*  to  be  a  little  dilated  from  its  natural  Size,  but  was  not  by  two  parts  in 
Ihree  fo  big  as  the  Left  Ventricle  of  the  Heart  of  one  Idiffe&ed  in  the 
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Prefence  of  Dr.  Shane.  The  Symptoms,  fome  Years  before  the  Death  of 
this  Perfon,  who  was  about  forty  Years  of  Age,  were  extraordinary  Short- 
nefs  of  Breath,  efpecially  on  any  Fatigue,  with  an  Intermiffion  of  one 
Stroke  in  three  of  the  Pulfe  ;  his  Pofture  of  fitting  up  was  more  eligible 
than  any  other  ;  he  complain’d  of  great  Faintnefs,  and  now  and  then  Pain 
about  the  Heart;  the  extreme  Parts  often  cold,  which  towards  his  Death 
increafed  more  and  more  on  him  ;  his  Legs  and  Arms  being  gangreen’d 
fome  Hours  before  ;  infomuch  that  the  Corps  was  very  offenfive  in  ope¬ 
ning,  tho’Ywas  done  within  24  Hours  after  he  expired,  in  the  Month  of  • 

November. 

Upon  opening  the  Cheft,  the  Heart,  particularly  its  Left  Ventricle,  was 
found  larger  than  that  of  an  ordinary  Ox,  and  fill’d  with  Coagulated 
Blood.  The  Valves  of  the  Great  Artery  A  A.  Fig.  1.  were  Petrify’d,  in¬ 
fomuch  that  they  could  not  approach  each  other,  as  expreft  Fig.  2.  and 
4.  But  an  Orifice,  reprefented  at  Fig.  f.  remain’d  always  open  by  the 
Petrifactions  bb,  Fig.  3.  and  a  a,  Fig,  which  had  clogg’d  thefe  Valves, 
and  hindered  their  Application  to  each  other,  as  in  a  Natural  State  is  re¬ 
prefented  in  Fig.  2.  and  4.  aaa.  :  # 

The  Explication  of  the  Symptoms  in  both  thefe  Cafes  is  obvious  enough; 
fortho’the'  Perfon  firlt  inffanced  did  not  die  of  the  fame  Difeafe  with  the- 
laft  mentioned,  yet  the  Symptoms  in  his  Illnefs  plainly  (hewed  what  mull 
follow,  from  the  Diforders  of  thefe  Valves^  as  they  are  rendred  more  or 
lefsufelefs :  For  as  their  Office  is  to  prevent  the  Return  of  the  Blood  in¬ 
to  the  Heart,  in  its  Djajlok,  by  exactly  (hutting  up  the  Paffage  of  the  Aorta 
(as  the  Flaps  in  Water  Engines)  fo  if  by  any  Accident  they  are  hinder’d 
from  doing  their  Duty, as  they  were  by  thefe  Petrifactions, the  Ccnfequen- 
ces  muft  be,  not  only  a  Regurgitation  of  Blood  into  the  Heart,  but  they 
baulk  its  impulfive  Force,  when  the  Mufcular  Fibres  (which  are  in  thefe 
Valves)  cannot  contra#  to  prepare  the  Paffage  for  the  Blood  of  the  Left 
Ventricle,  when  to  be  expelled  into  the  Aorta.  Hence  the  Imermiffions 
of  the  Pulfe  in  the  firft  Inftance  may  be  accounted  for.  In  the  latter  In¬ 
ftance,  thefe  Valves  were  wholly  ufelefs,  the  Circulation  became  more 
difficult,  as  appear’d  by  the  Refrigeration  of  the  extreme  Parts,  Gangreens, 

&c.  In  both  thefe  Cafes  the  Left  Ventricle  of  the  Heart  was  dilated  pro* 
portionably  to  the  ill  conftitution  of  thefe  Valves,  which  clearly  (hews 
thefe  Valves  give  that  affiftance  to  the  Heart  in  its  Office  that  it  cannot  be 
without,  and  that  it  gradually  (uffers  according  to  their  Indifpofition. 

In  an  Elderly  Gentleman  about  72,  who  had  fometimes  Intermifltcns 
in  his  Pulfe  feveral  years  before  his  death,  I  found  divers  Petrifications  in 
the  Mitral  and  Semilunary  Valves  of  the  Left  Ventricle  of  the  Heart, 

Fig.  1.  Shews  the  Left  Ventricle  of  the  Heart  open’d,  The  ExpL-ifta* 

A  A  A.  The  infide  of  the  Aorta  flit  open  to  the  Left  Ventricle.  tion  of  the  ftp 

BB.  The  Bulbous  Trunk  of  the  Vena  Tulmonalis  divided  through,  and &ms' 
pinn'cLaiide  to  (hew  -  '  't  ■  >  <  ‘  _ 

aaa  The  three  Semilunary  Valves  of  the  Aorta,  which  hinder  the 
Blood  from  returning  to  the  Heart. 
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b.  A  fmall  ftony  Body  at  the  Conjun&ion  of  two  of  the  Semilunary 
Valves,  expreft  at  the*  below  this  Figure, 
a  a.  Parts  of  the  two  Valves  dryed. 
b.  The  Petrifa&ion,  as  it  appears  in  the  dryed  Valves. 

C.  Part  of  the  lower  Trunk  of  the  Vena  Cava,  cut  off  immediately  a* 
hove  the  Liver. 

ccc.  The  Left  Auricle  open'd  and  pinn'd  out. 

D  D  The  Sides  of  the  Left  Ventricle  divided  and  drawn  afide,  to  fhew 
its  infide,  d  d  e  e  f  f  G  G. 

dd  The  Mitral  Valves  of  the  Left  Ventricle  of  the  Heart,  or  Arteri*-. 
Vulrrtonic*  divided  and  turn'd  afide. 

e  e.  The  Came#  Column*,  whence  fpring  the  Tendons  faften’d  to  the 
Valves,  d  d,  expreft  Fig.  5.  d  f. 

f  f  A  Tranfverfe  Cord  or  Tendon,  by  which  the  Column *  Came *  are- 
drawn  nearer  to  each  other  in  the  Syfiule,  or  Contra&ion  of  the  Heart* 
when  the  Blood  is  expell’d  into  the  Aorta ;  whereby  the  Tendons  (exprefs'd  r 
f  f  Fig.  3  and  f)  draw  the  Mitral  Valve  laterally  ,v  by  which  Means  its 
Orifice  g  c.  Fig.  ibid,  is  not  only  clofed  to  prevent  the  Return  of  the  Blood 
by  the  Pen  a  Pulmonalis ,  but  at  the  fame  time  it  opens  a  Paffage  for  the; 
Blood  of  the  Arteria  magna ,  by  withdrawing  the  Mitral  Valve,  d  Fig.  2. 
from  the  Orifice  of  the  Aorta ,  a  a  a  g. 

G  G.  The  internal  Surface  of  the  Left  Ventricle,  where  it  is  fomewhat; 
fmoother  as  it  leads  to  the  Aorta . 

g  g.  The  Trunk  of -the  Coronary  Vein  divided  when  filled  with  Wax. 
hh.  The  Coronary  Artery  in  like  manner  divided, 
i.  One  of  the  Trunks  of  the  Vena  Vulmonalisi 

kkk.  The  three  Orifices  of  the  Trunks  of  the  Vena  PultmnAn,  as  they? 
|>pen  into  the  Bulbous  Trunk  exprefs’d  at  BB* 

H.  The  Cone  of  the  Heart. 

Fig.  2»  A.  Part  of  the  Aorta  next  the  Heart.. 

a  a  a.  The  three  Semilunary  Valves,  as  they  appear  next  the  Heart  in  a, 
Natural  State,  when  the  Heart  is  i tiDiafrole,  and  the  Blood  hinder’d  by, 
thefe  Valves  from  returning  to  its  Left  Ventricle, . 
b  b.  Part  of  the  Bafis  of  the  Heart  cut  off. 
e  e.  The  two  Column*  Carne*  of  the  Left  Ventricle.: 
d.  The  Mitral  Valve,.  *  •  ..  '  .  m  J 

f  f.  The  Tendons  fpringing  from  the  Carne*  Column*,  and  inferted  in* 
to  the  upper  and  middle  Parts-of  the  Valve,  as  well  as  to  its  lower  Mar-* 
gin  ;  which  is  better  expreft  in  the  following  Figure, 
g.  The  Orifice  of  the  Aorta  compleatly  clos'd. by  the  Application  of 
thefe  three  Valves  to  each,  other. 

Fig.  5.  Shews  the  fame  Parts  expreft  in  the  preceding  Figure,  as  they 
appear  d  when  the  Valves  of  the  Aorta  were  Petrified  ;  The  fame  Letters 
alfa  directing  to  the  Parts  already  explaia’d*  except 
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a ,  Part  of  one  of  the  Valves  which  was  not  cover’d  with  the  Petri* 
foCtion. 

b  bb.  The  Petrifaction  on  the  reft  of  the  Valves, 
t  A  fmall  Petrifaction  on  the  Mitral  Valve. 

h  h  h.  Some  of  the  Tranfverfe  Tendons  which  draw  the  Carnete  Column 
nx  to  each  other,  when  the  Heart  is  in  Syftole ,  for  the  more  effectual  clo-. 
fmg  the  Orifice  of  the  Mitral  Valve,  expreft  here  at  g. 

Fig.  4  and  y.  Shews  the  Parts  reprefented  in  the  two  preceding  Fi¬ 
gures,  as  they  appear  view’d  towards  the  Heart,  when  dry’d  and  dif- 
piay’d. 

A  A  The  Trunk  of  the  Aorta . . 

a  a  a.  Fig.  4.  The  Semilunary  Valves  in  a  Natural  State,  when-  the 
Blood  in  the  Arteries  preffes  them  clofe  to  each  other. 

b  b  b  b.  The  Trunks  of  the  two  Coronary  Arteries  cut  off. 
a  a.  Fig,  y.  The  Semilunary  Valves  Petrify’d. 
c.  The  Orifice  of  the  Mitral  Valve  next  the  Vina.  Tulmonalis. 
d'd  d.  The  Internal  Surface  of  the  Mitral  Valve  leading  into  the  Left- 
Ventricle. 

e  e  e.  The  Columna  Camus*. 

f  f.  The  Tendons.  •  _  ,  ,  , 

g  g.  The  tranfverfe  Tendons  which  diaw  the  flelhy  Columns  to  each  o*. 

ther,  when  the  Heart  is  in  Syftole, . 

VIII.  Fig.  9.  Tab.  1.  Shews  the  Beginning  of  the Aorta,  or  Great  Ar-  che&- 
tery  from  the  Heart  of  a  Woman,  who  died  of  a  Dropfy.  A.  is  the  Aorta.  ». 
i?  B  Two  Chalk-ftones;  which  poflefl  the  Place  of  the  Semilunar  Valves.?.  i8r. 

The  Left  Ventricle  of  the  Heart  was  dilated  to  twice  its  Natural  Magnitude. 

We  fuppos’d  thefe  Stones  occaiion’d  the  Dropfy  .by  obftru&ing  the  Valves^ 
and  hindering  the  regular  Diftribution  of  the  Blood. 

Fig.  10.  Shews  a  Bone  taken  from .  the  Ventricles  of  the  Heart  of  a* 

Man.  who  died  Hydropic  and  Tabid,:  In  this  Body,  the  whole  Pericar¬ 
dium  adher’d  to  the  Heart.. 


IX.  Before  the  Body  was  removed  from  the  Bed  whereon  it  lay  Direction  cf  one  ? 
fome  Hours  after  Death,  the  Blifter  in  the  Neck  had  difcharged  dying  of  an 
not  lefs  than  a  Quart  -  or  three  Pints  of  Serum,  before.  !  began  the  Dif-  Afthma,.. 

feCtion.  *r,  . ,  r  i  •  Cowpei*-. 

In  the  Abdomen  was  a  i fmall  Quantity  of  Water,  fuch  as  is  ulual  in 

thofe  that  dye  of  Chronical.  Difeafes :  The  Parts  in  the  Lower  Venter 

were  in  a  Natural  State,  except  the  Kidneys  j.of  which  the  Right  was 

very  much  contracted*  even  to  a  third  part  of  its  Natural  Size,  and  had 

two  large  Hydatides*  or  Bladders  of  clear  Water  on  its  Surface*  The 

Left  Kidney  was  alfo  leffen’d,  but  not  fo  much  as  the  Right.  Ifs  Surface 

like  that  was  unequal,  but  had  no  Hydatidesin  it.  The  Ureter  of  the 

Left  Kidney  was  very  much  contorted  at  its  Rife  from,  the  Pr/wx,  where.: 
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its  fides  were  petrifi’d,  infomuch  that  its  Canal  was  almoft  render’d  im¬ 
pervious  for  the  PafTage  of  the  Urine. 

Nothing  was  found  in  the  Bladder  of  Urine,  but  divers  ftones  of 
unufual  Figures,  as  if  they  had  been  pieces  of  a  large  Stone,  broken 
to  Bits,  in  whofe  Center  a  Nucleus  had  been  lodg’d.  The  Gall  Blad¬ 
der  was  fill’d  with  gall  Stones.  Nor  was  the  Stomach,  which  he  com¬ 
plain’d  of  (i.  e.  for  want  of  Appetite)  any  other  ways  diforder’d:  buc 
a  little  redder,  having  more  Blood  in  its  Veffels  than  is  ufual  ;  its  Muf- 
cular  Fibres  being  (Ironger  than  we  generally  find  them  in  the  Stomachs 
of  healthy  Perfons.  _ - 

The  Cavity  of  the  Thora^or  Cheft  was  fill’d  with  water  on  both 
Tides  ;  infomuch  that  the  Lungs  were  not  above  the  third  part  of  the 
natural  Magnitude.  The  Pleura  or  Membrane  that  lines  the  Cavities 
of  the  Thorax  was  very  much  thicken’d  by  the  Serum  or  Water;  from 
whence  it  defcended  by  the  Mufcles  of  the  Back  into  his  Legs.  The 
Valves  of  the  left  Ventricle  of  the  Heart  were  petrifi’d  in  feveral  Places, 
Specially  thofe  call’d  Mitrales.  There  were  fome  ftony  bodies  found 
on  the  Bronchia ,  at  and  near  the  rile  from  the  Lungs. 


A  child  with  X.  The  Child  was  uneafy  and  reftlefs  from  its  Birth,  and  conftantly 
the  inte flints,  labour’d  under  a  difficulty  of  Breathing.  Its  ilinefs  was  like  what  hath 
■Mefevtery,&c.  been  feen  in  other  Children,  neither  could  they  perceive  it  reliev’d  by 
th  Thorax.  anY  thing  adminilired  to  it;  tho’  by  advice  of  a  Learned  Phyfician,  buc 
by  Sir  Cna.  *  h  lay  gtoaning  and  pining  till  it  died.  When  the  Child  was  undreft,  an 
Holr.  n.  27$.  odd  fort  of  Working  was  obferv’d  in  its  Breaft,  and  a  Crawling  per- 
F  9 9Z*  ceiv’d  round  the  Ribs  and  Bread,  on  both  Tides,  as  if  a  Knot  of  fmall 
Eels  or  large  Earth  Worms  had  been  pen’d  up  within  the  Cavity.  This 
Relation  feemed  ftrange,  but  upon  the  difle&ion  we  found  fufficienc 
reafon  to  believe  the  account. 

When  we  had  opened  the  Abdomen,  there  appeared  none  of  the 
Vifcera  belonging  to  the  Belly,  except  the  Liver,  the  Kidneys,  Vefaa 
Urinaria ,  and  Intefiinum  Rettum.  We  at  firft  imagined  that  the  other 
Inteftines  might  be  covered  by  the  Liver,  which,  tho’  it  be  common¬ 
ly  large  in  Children,  in  this  exceeded  the  ufual  fize;  but  upon  turning 
of  it  up  towards  the  Diaphragm,  we  only  founds  under  its  concave 
part,  the  Stomach,  not  lying  in  its  natural  pofture,  for  the  Tyloms  was 
drawn  by  the  Duodenum  crofs  the  Vertebra  of  the  Back  towards  the 
Fundus  Ventriculiy  and  part  of  the  Duodenum  palled  through  a  Foramen 
in  the  Diaphragm,  placed  on  the  Left  fide  of  that  through  which  the 
Gula  defcends,  which  occafion’d  the  Vylorus  to  lye  almoft  fub  Fundo  Ven~ 
triculi.  We  then  refolved  to  trace  the  Rettum  from  the  Anus  upward, 
not  doubting  but  that  it  would  lead  us  to  the  MeTentery  and  Ioteftines, 
The  Reftum,  we  found,  lay  in  an  oblique  line  from  the  Anus  to  this  new 
Foramen ,  and  was  received  into  it  with  a  Portion  of  the  Duodenum.  This 
Foramen  feemed  to  be  formed  by  Nature,  a  prime  Ortu ,  for  tranfmitting 
thofe  Guts  into  th e  Thorax;  for  had  it  been  made  by  any  force,  its  Tides 

would 
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would  have  appeared  wounded,  or  lacerated;  but  on  the  contrary,  round 
this  Orifice  there  was  a  fmooth  Verge,  as  is  feen  in  Foramine  Vena  Cava 
pervio,  or  that,  per  epuod  Gula  defeendit .  A  Sketch  of  the  Diaphragm  with  its 
Perforations  I  have  attempted. 

When  we  took  off  the  Sternum,  we  faw  the  Mefentery  cum  adjuncts  In - 
teflinis  in  the  Cavity  of  the  Thorax,  and  lying  upon  the  Heart  and  Lungs. 
There  was  no  Omentum  fpread  over  the  Inteftines;  that,  as  I  remember* 
was  wholly  miffing,  as  was  iikewife  the  Mcdiaftinum.  Molt  part  of  the 
Duodenum  lay  in  the  Thorax,  and  all  the  reft  of  the  Guts,  except  the 
Ratlumj  which  (as  is  already  related)  gfeended  in  an  oblique  line  from 
the  Anus ,  and  its  upper  end  was  inferted  into  this  Orifice.  We  enquir’d 
how  this  Child,  according  to  the  Common  Notions  of  Nutrition,  could 
be  nourifhed?.  That  it  was  Noarifti’d  feems  plain,  becaufe  it  daily 
receiv’d  Food,  and  regularly  voided  Excrement,  as  we  are  affur’a  by  thofe 
who  attended  upon  it.  For  halving  this  Quaere,  we  propos’d  to  enquire, 
what  communication  there  was  between  that  Gland,  or  Glands,  in 
the  middle  of  the  Mefentery  ( commonly  called  Vancreas  Afellii )  and 
the  Redftacuum  Chyli  placed  between  the  Internal  Lumbar  Mufcles,  called 
Ffoas;  but  upon  the  moft  accurate  Search  we  were  capable  of  making, 
there  was  none  to  be  found-,  for  tl^  whole  Meferaick  Membrane,  and 
Inteftines,.  lay  perfe&ly  loofe  upon  the  Heart  and  Lungs,  absolutely  dis¬ 
engag’d  from  any  manner  of  Communication  with  any  other  part. 

*  That  Vermicular  Motion,  which  fhewed  icfelf  on  the  Ribs  and  Bread, 
we  aferibed  to  the  Periftaltick  Motion  of  the  Guts;  and  the  Dyfpnaa , 
we  thought,  might  be  occafioned  by  Preffure  made  on  the  Lungs  by  the 
Inteftines  and  Mefentery,  which  Iikewife  fo  fill’d  the  Thorax,  that  there 
wanted  room  for  the  Lobes  of  the  Lungs  to  move  freely  in,  and  by  con- 
fequence  Infpiration  and  Expiration  would  be  performed  with  Difficulty, 
See  the  Figure ;  where  a  (hews  the  Foramen  through  which  the  Vena  Cava  pajjes* 
h  the  Foramen  thro  which  the  Gula  de/cends.  c  the  Foramen  through  7i>bicb  part 
of  the  Rectum  and  Duodenum  went  into  the  Thorax.. 


19 


Fig- 

Plat 


7  IV  - 


So  J.S  , 


XL  The  Subject  l  found  thefe  Glands  In,  was  a  Boy  of  about  4  or  5-  o fthe 
Years  Old,  that  died  of  a  general  Atrophy,  or  Confumption  of  all  the  Gla^s  in 
Mufcular  Flefhy  parts  of  the  Body,  occasioned  without  all  doubt  from  \um™$ou"- 
the  numerous  Glandulous  Swellings  fcattered  up  and  down  the  whole  ^349'^ 
Mefentery;  which  by  campreffing  the  Lymphatick  VeHJels,  called  in  this  499. 
place  Vafa  latfea,  prevented  the  accefs  and  fupply  of  the  Chyle,  fo  ne.-» 
celTary  for  the  continued  nourifhmenc  and  increafe  of  the  Parts.  F6r 
without  the  conftant  Recruit  of  this  whitifti  Balfamick  Liquor,  the  Mafs 
of  Blood  will  in  afhort  time  be  unfit  to  perform  any  of  thofe  good  OlfL. 
ces,  which  a  freffi  acceffion  of  Chyle  qualifies  it  for. 

In  a  piece  of  this  Spleen  we  might  fee  without  the  affiftance  of  a 
Glafs,  feveral  round  whitifti  Bodies  of  a  pretty  hard  Confiftence,  and 
abundance  of  fmail  white  and  fofeer  fpecks ;  but  both  of  the  fame  nature. 

Thefe,  to  ms  at  lea'ft/ appear  to  be  fo  many  diftintft  Glands  become  vrfrble  •  , 
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which  in  a  Natural  State  are  only  to  be  feen  by  a  fine  Glafs,  as  the  curi¬ 
ous  •Malpighius.  firft  obferved  in  his  Treatife  de  Liene ,  Caf.\*  De  quibuf- 
dam  corporibus  per  Lienem  difperfis*  Where  is  a  Cafe  which  was  the  very 
fame  with  mine, 

rAvau>mcai  XII.  Fig.  12.  Plate  i.  Shews  three  Spleens  taken  from  one  Body. 

o bfervations  Fig.  1 2 .  T  wo  Spleens  taken  from  a  Man. 

f s' den'  Fig*  i4*  Two  Spleens  taken  from  a  Woman. 

^7 „p\  iSz,  N.  B.  That  in  all  thefe  three  Cafes  of  the  Spleen,  each  had  its  proper 
VeiTels,  but  the  Arteries  only  are  there  expreft  ,*  and  that  the  Spleens  in 
each  Body  taken  together  were*  but  equal  in  Magnitude  to  the  one  we 
nfually  meet  with. 

An  Ureter  double  of  two  Thirds  of  its  Length  next  the  Kidneys,  and 
*3iftended  by  Stones  pafs’d  thro'  ic. 

The  Tub *  Fallopian*  impermeable;  and  without  Al*  Vefpertilionls  ;  the 
outer  Ends  being  connected  to  the  Tefies. 

A  Heart  with  the  Vena  Azygos  inferted  into  the  Right  Auricle  ,*  and  the 
defcending  Cava  coming  round  the  Bafis  of  the  Heart,  above  the  Aorta 
and  Pulmonary  VeiTels,  to  enter  the  Auricle  at  the  lower  Part  with  the 
afeending  Cava*  * 

The  left  Ven -  XIII.  I  lately  open’d  a  young  Man  that  died  of  the  Palpitation  of  the 

of  the  Heart,  whofe  violent  Beating  and  prodigious  fubfultory  Motion,  fome 
*'  Months  before  his  Death,  -was  not  only  eafily  felt,  by  laying  the  Hand  on 
the  Region  of  t-he  Heart;  but  feen  to  rife  and  fall  by  lifting  up  the  Bed- 

Douglas,  k,  Cloaths  that  covered  it.-  And,  which  is  almoft  incredible,  at  fome  times 

345?-  s*6.  the  Tremblings  and  Throbbings  made  fuch  a  Noife  in  his  Breaft,  as  plain¬ 
ly  could  be  heard  at  fome  Diftance  from  his  Bed  fide.  This  was  accom¬ 
panied  with  frequent  Deliquiums ,  fometimes  Ilow,  fometimes  fwift,  and 
often  intermitting.  In  the  Dilfe&ion  of  this  morbid  Heart,  I  obferved  the 
following  remarkable  Particulars. 

1.  That  the  Pericardium  or  Capfula  Cordis  was  very  thick,  and  firmly  ad¬ 
hered  or  grew  by  a  fibrous  'Connexion  to  all  the  outer  Surface  of  the 
Heart, 

2.  Inftead  of  the  Water  called  Liquor  Pericardii,  there  was  only  in  fome 

Places  about  the  Baps  of  the  Heart,  a  mucilaginous  clear  Subftance  like  a 
Geliy.  .  .  #  * 

3.  In  the  right  Auricle  laid  open  there  was  nothing  preternatural. 
The  afeending  and  defcending  Cava  opened  into  the  fame  as  ufual.  The 
Vefiigium  or  Mark  of  the  Foramen  ovale  with  its  femicircular  limbus  was 

’  very  plain.  And  the  Grificium  of  the  Vena  Cordis  Coronaria  was  extreamly 
large,  yet  its  Valve  was  lefs  than  ufual. 

4.  In  the  right  Ventricle  laid  open,  the  Valvul *  called  tricufpides  we  re 
configurate  after  the  ufual  manner.  The  Tides  of  this  Cavity  were  thin 
and  full  of  fmall  flelhy  Column *  as  they  commonly  are,  with  great  variety 
of  Furrows  and  little  Holes.  The  three  Sigmoide  or  Semilunar  Valves  in  the 
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Mouth  of  the  arterla  fulmonalts ,  were  as  they  always  are  in  a  Natural 
State. 

The  Left  Auricle  was  not  much  bigger  than  ordinary  •  but  its  muf- 
cular  Appendage,  called  the  Bulb  of  the  Pulmonary  Vein  by  the  late  Mr. 

Cowper ,  was  extraordinarily  dilated  and  enlarged  beyond  any  thing  that  I 
ever  faw. 

6.  The  Left  Ventricle,  whofe  Capacity  in  a  natural  State  is  always  lefs 
than  the  Right,  was  here  confiderably  larger.  And  if  the  Experiment  had 
been  made  before  Difle&ion,  of  filling  both  with  any  Liquor,  this  had 
certainly  contained  three  times  more  than  the  other. 

7.  The  ValvuU,  called  Mitrales ,  placed  at  the  Orifice  of  this  Ventricle, 
are  much  thicker  in  Subftance  than  ordinary  ;  and  the  two  fiefhy  Co¬ 
lumns,  called  by  Nicolaus  Mafia,  almoft  200  Years  ago,  duo  parvi  mufculi , 
which  fend  out  abundance  of  fmall  Tendons  to  be  inferred  into  thofe 
Valves*,  were  proportionably  augmented  in  Bignefs. 

8.  The  Semilunary  Valves  in  the  Mouth  of  the  Aorta ,  or  of  that  great  Ve~ 
tta  ptilfatilis  that  difpenfes  the  Blood  to  all  the  feveral  Parts  of  the  human 
Body,  were  very  much  preternaturaily  affe&ed  ,*  as  would  eafily  appear 
upon  comparing  them  with  thofe  in  the  Orifice  of  the  Pulmonary  Artery ,  in 
which  they  are  thin  and  very  broad,  fo  as  to.be  able  to  fliut  the  Cavity 
of  that  Vefiel,  and  hinder  the  Blood  from  returning  back  into  the  Ventri¬ 
cle,  and  likewife  tranfparent ;  but  in  this  they  are  very  thick,  con- 
traded  as  it  were,  and  furled  together,  and  of  awhitifh  Colour  ,•  and  in 
all  Appearance,  if  the  Perfon  had  lived  longer,  they  had  turned  boney 
or  undergone  a  Petrification. 

Thjs  uncommon  Structure  of  the  Heart  being  thus  demonftrated,  let  us 
endeavour  to  account  for  the  following  Phenomena.  The  firft  is  the  Pal¬ 
pitation  of  the  Heart,  which  was  the  chief  Symptom  and  Complaint  of 
the  Tick  Perfon.  The  fecond  is  the  preternatural  Dilatation  and  Enlarge¬ 
ment  of  the  left  Ventricle.  It  is  not  improbable  but  the  firm  Adhefion  of 
the  Capfula  Cordis  membranofa  to  the  Subftance  of  the  Heart  occafioned  that 
uncommon  Trembling  and  Throbbing  thereof  ;  its  free  and  eafy  Motion 
being  hindered  by  that  thick  involucrum ,  which  furrounded  it  fo  clofe  on 
each  *  fide.  * 

As  for  the  Dilatation  of  the  left  Ventricle  and  mufcular  Bag  of  the  decide. 
Pulmonary  Vein ;  that  is  altogether  owing  to  the  ill  Configuration  of  the 
Valves  we  have  now  deferibed :  for  as  the  great  Artery  or  Aorta  arifes  out 
of  this  Ventricle,  it  has  three  Valves,which  feparatyjg,  give  Paflage  to  the 
Blood  from  the  Ventricle  into  the  Veflel  ,•  and  in  a  natural  State,they  {hue 
that  Paflage,  and  fo  prevent  the  Blood  from  recoiling  into  the  fame,  if  it 
fhould  endeavour  to  return.  But  in  this  Cafe,  by  reafon  of  its  contract¬ 
ed  Narrownefs  and  Thicknefs,  not  being  able  to  clofe  or  fliut  the  Paflage, 
the  Blood  flow’d  back  again  into  the  Cavity  which  it  had  gradually  en¬ 
larged  and  dilated  to  the  Bignefs  we  fee.  Befides ,  the  Mujcular  Valves 
not  being  duly  qualify’d  to  perform  their  Office,  the  Blood  recoil’d  into 
the  Auricle,  which  it  had  diftended  in  like  manner.  This  conftant  Re~ 
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gurgitation  or  Reflux  of  the  Blood,  is  befides  fuflicient  of  itfelf  to  caufe 
this  extraordinary  Trembling. 

of  [owe  lnfht~  XIV.  Tho’  divers  accurate  Treatifesof  the  Heart ,  and  its  Adion  have 

Tim  ^een  written  by  Learned  Men  of  feveral  Nations,  efpecially  bv  two  of 

tin  If  the  our  own  Country,  Dr.  Harvey ,  and  Dr.  Lower ,  yet  there  remain  leveral 
Heart ,  hither-  Doubts  and  Difficulties  about  it  (in  my  Opinion,)  not  fufficiently  accoun- 
to  unobferved,  te j  for#  Dr.  iower  has  fo  well  accounted  for  the  Syftole ,  or  Contraction 
rke,°f  the  Heart  from  the  Mechanical  Structure  of  it,  that  he  feems  almoft  to 
3237/  have  exhausted  the  Subjed,  and  had  he  been  as  happy  in  difcovering  the 
true  Caufe  of  the  Diafiole ,  he  had  left  little  room  for  the  Induftry  and 
Sagacity  of  others  about  this  Vijcus.  But  having  judicioufly  and  folidly 
explain’d  the  Syftole,  he  contents  himfelf  to  afcribe  the  Diafiole  to  a  Motion 
of  Reft  it  ut  ion,  which  Account  gives  me  no  Satisfadion  :  Becaufe  the  Syftole 
being  the  proper, and  (as  himfelf  confefles)  the  only  Motion  of  the  Heart* 
a  State  of  Contraction  feems  to  be  the  natural  State,  and  confequently 
without  external  violence,  it  fhould  have  no  Diaftole  at  all. 

This  will  appear  more  plain,  if  we  confider  the  Circumftances  of  it, 
and  its  Motions,  as  a  Mufcle,  with  refped  toorher  Mufcles.  That  Con- 
trad  ion  is  the  proper  Adion,  and  State  of  all  Mufcles,  is  evident  from 
Experience  of  Fad,  as  well  as  Reafon.  For,  if  any  Mufcle  be  freed  from 
the  Power  of  its  Antagonift ,  it  is  immediately  contracted,  and  is  not  by  any 
Adion  of  the  Will,  or  Spirits  to  be  reduc’d  to  a  State  of  Dilatation .  Thus* 
if  the  Mufculi  Flexores  of  any  Joint  be  divided,  the  Ext enf ores  of  that  Joint 
being  by  that  Means  freed  from  the  contrary  Adion  of  their  Antagonifts 
that  Joint  is  immediately  extended  without  any  Confent  of  the  Will,  and 
in  that  State  it  remains ;  and  fo  Vice  verfd  if  the  Extenfores  be  divided* 
From  whence  it  is  plain,  that  the  Mufcles  have  no  reftitutive  Motion* 
but  what  they  derive  from  the  Adion  of  their  Antagonifts  by  which  they 
are  ballanc’d.  Thus  likewife  the  Sphincters  of  the  Guta,  Anus,  and  Vefica^ 
having  no  proper  Antagonifts ,  are  always  in  a  State  of  Contradion,  and 
fuffer  nothing  to  pafs  'em,  but  what  is  forced  thro’  ’em  by  the  con¬ 
trary  Adion  of  fome  ftronger  Mufcles,  which,  tho5  not  properly  to  be 
call’d  Antagonifts ,yet  on  all  neceffary  Occaflons  perform  the  Office  of  fuch. 
That  the  Heart  is  a  Mufcle,  furnifh’d  and  inftruded  for  Motion  like  o- 
ther  Mufcles,  is  (m  my  Opinion  at  leaftj  demonftrated  beyond  Contra- 
didion,  by  Dr.  Lower  and  others.  And,  as  it  is  a  Solitary  Mufcle  without 
any  proper  Antagonift,  and  not  diredly  under  the  Power  of  the  Will,  nor 
exercifing  Voluntary  Motion,  it  approaches  neareft  to  the  SphinCter  kind* 
which  only  has  thefe  Conditions  in  common  with  it.  But  in  conftant  and 
regular  Alternations  of  Contradion  and  Dilatation,  it  differs  exceedingly 
from  all  the  Mufcles  of  the  Body.  This  reciprocal  cjEftus  of  the  Heart  has 
given  the  Learned  abundance  of  Trouble  ,•  who,  finding  nothing  peculiar 
in  the  Strudure,  which  fhou’d  neceffarily  occafion  it,  nor  any  Antagonifts 
whofe  Re  adion  fhould  produce  it*  have  been  extreamly  perplext  to  find 
out  the  Gaufe  of  it* 
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The  Learned  Dr.  Lower  having  by  found  Arguments,  drawn  from 
the  Strudure  and  Mechanifm  of  the  Heart,  eftabiifht  the  certainty  of 
its  Mufcular  Motion,  refts  fatisfied,  without  taking  notice  of  any  Affi- 
ftance,  that  the  Heart  receives  from  any  other  Part,  except  from  the 
Brain,  by  the  means  of  the  eighth  Pair  of  Nerves. 

The  Accurate  Borellus  in  his  Oeconomia  Animalis  computes  the  Motive 
Power  of  the  Machine  of  the  Heart  to  be  equal  to,  or  to  furmount  thatp*r/ 
of  a  Weight  of  3  coo/.  The  Ohfiacks  to  the  Motion  of  the  Blood  through^' 
the  Arteries  he  etteems  equivalent  to  180.000  /.  which  is  60  times  as  much  r°P‘ 
as  he  rates  the  Force  of  the  Heart  at.  Then  deducing  47,000/.  for  the 
Adventitious  Help  of  the  Mufcular  Elaflick  Coat  of  the  Arteries ,  he  leaves 
the  Heart  with  a  Force  of  5,000/.  to  overcome  a  refiftance  of  13  7,000 1 
that  is,  with  1  to  remove  45*.  This  ftupendous  effed  he  contents' him- 
felf  to  alcribe  to  the  Energy  of  Vercuffion.  But,  had  he  proceeded  in  his 
Calculation  to  the  Veins,  which  he  allows  to  contain  conftantly  a  quantity 
of  Blood,  quadruple  to  the  Contents  of  the  Arteries,  and  to  which  this 
Energy  of  Bercuffton  does  either  not  reach  at  all,  or  but  very  languidly, 
he  might  probably  have  feen  a  neceffity  for  fome  other  Expedient  to  r el 
move  fo  infuperable  a  difficulty.  But  not  to  infift  rigoroufly  on  the  exad- 
nefs  of  this  Calculation,  we  may  allow  a  much  greater  Dedudion  than 
would  be  juftifiable,  without  leffening  the  difficulty.  But  this  account 
I  have  taken  notice  of  purely  for  the  fake  of  the  Calculation,  which  may 
be  of  tffe  in  the  Sequel,  the  account  it  felf  being  in  other  refpeds 
more  defedive  than  Dr.  Lowers,  to  which  we  will  return. 

The  Dr.  appears  (  to  me  )  to  have  overlookt  fomething  of  very  great 
moment  and  importance  in  the  explication  of  the  Adion  of  the  Heart. 
For,  though  it  fhou’d  be  granted,  that  the  Mufcular  Fibres  of  the  Heart, 
aded  by  the  Nerves,  are  the  immediate  Inftruments  of  its  Conftrittion  or 
Syftole ,  yet  it  mult  not  be  denied,  that  the  lntercofial  Mufcles  and  Dia¬ 
phragm  are  of  great  fervice  to  aid  and  facilitate  this  Contradion,  by 
opening  a  PafTage  for  the  Blood  through  the  Lungs,  which  denied 
wou’d  be  an  invincible  obftacle.  Neither  do  they  promote  it  that  way 
only.  The  manner  how  they  farther  aflift  the  Heart  in  its  Contrad¬ 
ion  will  appear  manifeftly,  if  we  confider  the  different  Poffure,  Sci- 
tuation  and  Capacity  of  the  Blood  Velfels  of  the  Lungs  in  the  feveral 
times  of  Elevation  and  DepreJJion  of  the  Coftte. 

The  Pulmonary  Artery  rifes  from  the  right  Ventricle  of  the  Heart, 
and  runs  into  one  Trunk,  till  it  comes  to  the  Afpera  Arteria ;  where  it 
is  divided,  and  fends  a  Branch  along  with  each  divifion  of  the  Afpera 
Arteria ,  according  to  all  the  minuteft  fubdivifions,  of  which  it  is  like- 
wife  fubdivided,  accompanying  all  the  Bronchi ,  in  their  whole  progrefs 
through  the  Lungs.  The  Pulmonary  Vein,  which  empties  it  felf  into  the 
Left  Ventricle  of  the  Heart,  fpreads  it  felf  on  the  Afpera  Arteria  and 
Bronchi ,  in  the  fame  manner  that  the  Artery  does.  The  necelfary  con- 
fequence  of  this  difpofition  is,  that  this  Artery  and  Vein  being  coex¬ 
tended  with  and  fatten’d  to  the  Bronchi ,  tnuft  needs  fuffer  fuch  alte- 
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ration  of  Superficial  Dimenfions,  as  the  Bronchi  do  in  the  Elevation  or  De- 
prejfion  of  the  Cofia% 

While  the  Ribs  are  in  a  ftate  of  Deprejfion  (  whether  before  Commerce 
with  the  external  Air  or  after)  the  Annular  Cartilages  of  the  Bronchi 
fhrink  one  into  another,  and  by  that  means  their  Dimenfions  are  exceed¬ 
ingly  contracted.  In  conformity  to  this  condition  of  the  Bronchi  the  Pul¬ 
monary  Artery  and  Vein  muft  likewife,  either  by  means  of  their  Muf- 
eular  Coats  contrad  themfelves  to  the  fame  Dimenfions^  or  lye  in  Folds 
or  Corrugations ,  which  is  iefs  probable.'  On  the  other  hand,  when  the 
Ribs  are  elevated,  and  the  Diaphragm  bears  downward,  the  Air  rufning 
into  the  Lungs,  (hoots  out  the  Cartilaginous  Rings,  and  Divaricates  the 
Branches  of  the  Trachea ,  and  by  them  extends  and  divaricates  the  feveral 
divifions  of  the  Pulmonary  Artery  and  Veins,  and  thereby  lengthens 
and  enlarges  their  Cavities.  This  enlargement  of  their  Cavities  is  very 
confiderabie,  not  only  upon  the  fcore  of  the  addition,  which  they  re¬ 
ceive  in  length  thereby,  but  alfo  upon  the  account  of  their  Divarica¬ 
tion .  For  whereas,  when  the  Ribs  are  depreft,  and  the  Lungs  fubfide^ 
the  Blood  Veffels  are  not  only  contracted,  (  as  I  have  already  obferv’d  ) 
but  their  Branches,  which  are  exceeding  numerous,  approach  one  ano¬ 
ther,  and  lie  in  juxta-pofuion,  by  which  their  Cavities  are  very  much 
comprefs’d  and  (heighten'd :  when  the  Ribs  are  elevated,  and  the  Lungs 
turgid  with  Air,  not  only  the  Fibres,  by  which  their  Coats  in  the  op¬ 
posite  State  were  contracted,  are  extended  ,•  but  thofe  innumerable  Veff¬ 
els,  which  lying  before  in  lines  almoft  parallel  upon  one  another,  com- 
prefs’d  one  another,  making  an  acute  Angle  at  their  Junctures,  are  di¬ 
varicated  and  feparated  from  each  other,  and  make  an  ohtufe,  whereby 
their  Channels  are  widen'd. 

Thus  a  paffage  is  open’d  to  the  Blood,  from  the  Bight  Ventricle  of 
the  Heart  to  the  Left ,  through  the  Lungs,  to  which  it  cou’d  not  other- 
wife  pafs;  and  the oppofldon,  which  the  Blood,  contain’d  in  that  Ven¬ 
tricle,  mull  otherwise  neceffarily  have  made  to  its  conftriCtion,  is  taken 
off  and  the  Syftole  thereby  facilitated.  Nor  is  that  all.  For  the  Dia- 
ftole  being  caus’d  (  as  I  (hall  in  the  fequel  fhew)  by  the  Force  of  the^ 
Blood  ruffing  into  the  Ventricles,  this  Ampliation  and  Extenfion  of 
the  Pulmonary  Artery  is  a  fort  of  Check  or  Counterpoije  to  it,  and  prevents 
an  endeavour  towards  two  contrary  Actions  at  once,  which  muft  neceff¬ 
arily  fruftrate  both.  For  the  Heart  being  a  Sprinyy,  Comprejfihle  Body, 
whofe  proper  Action,  which  is  Contra&ion,  depends  on  the  influx. of 
certain  Fluids  into  its  Fibres,  or  Subftance;  and  containing  befldes  a 
Fluid,  in  its  Ventricles ,  or  great  Cavities,  in  one  of  which  is  the  Mouth 
ol  this  Artery  ;  the  a&ion  of  this  Veffel  muft  in  great  meafure  refemble 
that  of  a  Syringe 3  whofe  extremity  is  immers’d  in  Water,  the  Enlarge¬ 
ment  or  Expanfion  of  the  Channels  of  the  Artery  anfwering  the  draw¬ 
ing  of  the  Emholum ,  as  the  ConftriCHve  Motion  of  the  Mufcle  of  the 
Heart  does  the  Prefture  of  the  Atmojphere  upon  the  Surface  of  the  Water, 
uiQ  one  making  way  for  the  fluid,  and  the  other  forcing  it  to  follow,. 

where; 
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where  the  refiftance  is  leaft.  In  this  fenfe  we  may  allow  a  fort  of  At¬ 
traction  to  the  Pulmonary  Artery,  depending  wholly  upon  the  Action  of 
the  Intercoftal  Mufcles  and  Diaphragm,  which  we  mult  therefore  confefs 
to  be  very  ferviceable  and  inftrumental  in  promoting  the  Syftole  of 
the  Heart. 

But  the  Learned  Author  has  much  lefs  fufficiemly  accounted  for  the 
Diafiole ,  or  Dilatation  of  it,  which  he  afcribes  to  a  Motion  of  reftitution 
of  the  over-ltrain’d  Fibres,  which  yet  he  confdTes  are  made  for  Con- 
(trillion  only.  JTis  true,  he  immediately  after  joyns  the  influx  of  the 
Blood  as  a  concurrent  caufe;  but  from  the  flight  notice  that  he  takes 
of  it,  ’tis  plain,  that  he  did  not  fo  much  as  dream  of  any  great  fhare 
it  had  in  that  adion.  His  words  are  thefe.  Quin  &  (  ut  obiter  hoc  mo-  Qorcte 
mam  )  cum  omnis  motus  contrallione  ferficiatur ,  &  Cordis  Fihra  ad  conftrift .  p ag.  75, 
icnem  folum  facia  flat,  apparet  qucfte  Cordis  motum  totum  in  Syftole  pofitum 
ejje ;  cumque  Fibra  ultra  tonum  fuum  in  omni  conftriffione  ejus  tendantur,  idcirco 
ubi  nixus  ifte  abfolvitur ,  rnotu  qttafe  reftitutionis  Cor  iterum  relaxatur ,  &  fan* 
guine  a  Vents  influence  rurfus  diftettditur ;  a  nullo  enim  cordis  motu ,  nifi  tenfi- 
onem  fuam  remittente,  &  ab  irruente  [anguine  Diaflole  ejus  librath  ade& 
viribus  fuccedit. 

If  Contraction  be  the  foie  Action  of  thefe  Fibres  (  as  this  Great  Man 
confefles  it  to  be)  and  as  indeed  it  is  of  all  Mufcular  Fibres,  I  wonder 
howfo  judicious  a  Writer  came  to  flip  into  fuch  an  abfurdity,  as  to  call 
their  Diftenlion  (vulgarly  but  improperly  called  Relaxation)  a  Motion 
of  Reftitution.  For  from  the  Nature  of  thole  Fibres,  and  their  difpolition 
in  the  Structure  of  the  Heart,  the  Natural  State  of  the  Heart  appears 
manifeftly  to  be  Tonical ,  and  its  Dilatation  a  State  of  Violence  •  and  con¬ 
sequently  the  ConftriCtion  is  the  true  motion  of  Reftitution ,  and  the  State 
to  which  it  will  fpontaneoufty  return,  when  the  Force  is  taken  off,  which 
is  the  work  of  the  Intercoftal  Mufcles  and  Diaphragm.  Thus  we  are  left 
ftill  to  feek  for  the  true  caufe  of  the  Diaftole ,  which  feems  to  me  to 
be  the  main  and  moft  difficult  Phenomenons  relating  to  the  Heart  and  Cir¬ 
culation  of  the  Blood. 

But  in  Mr.  Cowpers  ingenious  Introduflion  to  his  Anatomy  of  Human  Bo • 
dies,  I  find  the  Share  which  Dr.  Lower  hints  the  Blood  to  have  in  that 
Action,  further  profecuted,  and  improv’d  into  the  main  Inftrument  of  the 
Dilatation  of  the  Heart,  wherein  I  agree  entirely  with  him.  But  as  ta  • 
the  manner,  andReafons  of  its  being  fo  very  Inftrumental,  I  can’t  be  fo 
perfectly  of  his  Mind.  The  Heart  (fays  he)  of  an  Animal  bears  a  great  Ana¬ 
logy  to  the  Pendulums  of  thofe  Artificial  Automata ,  Clocks  and  Watches ,  whilft 
its  Motion  is  performed  like  that  of  other  Mufcles ,  the  Blood  doing  the  Office  of  a 
Pondus.  This  Explication,  being  but  a 'Simile  without  a  diflindt  Appli¬ 
cation  to  Particulars,  is  befide  fo  very  fhort,  that  I  can  at  belt  but  con¬ 
jure  at  the  Meaning. 

By  the  Blood’s  doing  the  Office  of  a  Pondus, I  fuppofe  he  means,  that  the 
Blood  contributes  in  the  fame  manner  to  the  Motion  of  the  Heart  as  the 
Weights  do  to  that  of  the  Pendulum  of  a  Clock.  jffo;  the  Blood,  ac¬ 
cording 


Of  the  Motion  of  the  Heart .  [Part  II. 

cording  to  him,  muft  be  the'  Inftrument  of  ConfiriSion  ;  and  Dilatation 
muft  be  the  Natural  State,  or  Spontaneous  Motion,  to  which  it  wou’d, 
when  under  no  Violence,  return  ;  the  contrary  of  which,  I  prefume,  will 
appear  e’er  I  have  done.  But  if  he  means,  that  the  Blood  in  its  Reflux, 
by  gravitating  on  the  Auricles  and  Ventricles,  dilates  and  expands  them, 
a&ing  therein  as  a  Counterpoife  to  its  Contra&ion  as  a  Mufcle,  I  could 
wifh  his  Defign  had  not  bound  him  up  to  fo  narrow  a  Compafs,  and  that 
he  had  given  us  an  Explanation  at  large  of  fo  abftrufe  and  fo  important  a 
Phenomenon.  Becaufe  the  Specifick  Gravity  of  the  Blood  feems  to  me  a 
Caufe  by  no  Means  alone  adequate  to  the  Effe<ft,  which  it  is  here  fuppos’d 
to  produce.  For, if  the  Blood  a<fts  only  as  a  Weight  by  meer  Gravitation, 
then  that  Part  of  it  only  which  defcends  from  the  Parts  above  the  Heart  can 
be  employ’d  in  that  A&ion.  This  at  the  larged:  Computation  can’t  amount 
to  five  Pound  Weight,  and  muft,  according  to  the  Computation  of  Bore  Hus, 
force  a  Machine, that  is  able  to  overcome  a  Refiftance  of  157,000  /.  I  leave 
every  Man  to  dedud  what  he  fhall  upon  Examination  find  reafonably  to 
be  deduded,  and  yet  fhall  reft  fecure,  that  it  is  not  to  be  effeded  in  the 
lead  with  fo  fmall  a  Weight. 

But  neither  does  the  Refluent  Blood  gravitate  in  any  fuch  Proportion, 
as  I  have  here  affign’d.  For  to  make  a  true  Eftimate  of  its  Gravitation, 
we  muft  confider  the  Circumftances  of  the  Liquor  fuppos’d  to  gravitate  ; 
in  which  it  very  much  refembles  Water  inclos’d  in  a  recurve  Tube,  of 
which  if  the  Length  of  the  two  Legs  be  equal,  it  may  be  fufpended  in 
the  Air  full  of  Water,  with  the  Extremities  downwards,  without  lofing 
a  Drop;  altho’  the  Diameter  of  thofe  Legs  fhou’d  be  very  unequal.  The 
Cafe  of  the  Arteries  and  Veins  is  pretty  near  a  Parallel  to  a  Tube,  fo  fill’d 
and  inverted.  For,  if  the  Arteries  and  Veins  be  continued  Tubes,  (as  by 
the  Microfcope  they  are  made  to  appear)  then,  fuppofing  their  Contents 
to  have  no  other  Determination  of  Motion,  than  their  own  Weight  wou'd 
give  ’em,  the  contain’d  Fluids  muft  be  Counterpoifes  to  each  other.  For 
the  Veins  and  Arteries  being  join’d  at  the  fmaller  Extremities,  and  the 
larger  of  both  terminating  in  the  fame  Parallel  Line,  it  is  impoflible,  ac¬ 
cording  to  the  Laws  of  Hydro/laticks ,  that  the  Contents  of  either  fhou’d  o- 
verballance  t’other.  How  far  then  muft  it  fall  fhort  of  forcing  the  natu¬ 
ral  Power  and  Refiftance  of  fo  ftrong  a  Mufcle  as  the  Fleart  by  meer 
Gravitation  ? 

The  Blood  indeed  has  a  VrogreJJive  Motion  thro’  its  Veffels,  wherein  it 
differs  from  Water,  in  a  recurve  Tube,  in  the  Experiment  above  ftated. 
But,  if  the  natural  Gravitation  of  the  Blood  contributes  nothing  to  the 
Dilatation  of  the  Heart,  this  Progreflive  Motion  will  not  be  found  much 
more  fufficient.  For,  as  this  Motion  is  deriv’d  entirely  from  the  Heart’s 
Gonftridion  (as  all  Accounts  hitherto  derive  it)  cou’d  the  Blood  be  fup¬ 
pos’d  to  re-a<ft  upon  the  Heart,  with  all  the  Force  firft  imprefs’d  upon  it 
by  the  Heart,it  wou’d  be  inefficient,  unlefs  we  will  fuppofe  the  Force  com¬ 
municated  to  be  fuperiour  to  the  Power  Communicant ,  which  is  abfurd.  But 
when  the  juft  and  neceffary  Deductions,  for  the  Impediments  which  the 
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Blood  meets  with  in  its  Progrefs  thro’  the  VeiTels,  fiiall  be  made,  the  re¬ 
maining  Force  will  be  found  fo  exceeding  weak,  that  to  prop  the  Blood 
thro  the  Veins  may  be  a  Task  alone  too  great  for  fo  fmall  a  Power 

ofth e  H eart^** ° ®  “  With  the  additional  Difficulty  of  forcing  the  Mufcle 

Alphonftts  Btnllm  cads  up  the  Force  of  the -Heart,  and  the  Mufcuhr 
Coat  of  the  Arteries,  to  be  together  equal  to  a  Weight  of  3,7*0  A  and  al¬ 
lots  em  a  Refinance  equal  to  180,00 ol.  to  overcome  which  is  4*  to  r 
To  make  up  for  a  Difproportion,  by  his  own  Confeffion,  incredible  to 
thofe  who  have  not  confidered  the  Matter  as  he  had  done,  he  flings  into 
lu-e  ?Cf'irtlle  additional  Force  of  P  ere  tiffin,  which  he  leaves  indefinite,  and 
thinks  lutficient  to  force  any  ejuiefeent  finite  Refifiance  whaifiocver.  But  as  this 
Account  and  Hypthefiu  are  a  Polthumous  Work,I  fhould  fufpedh  that  thefe 
Papers  were  left  unhniflit  by  Borellu,  ,•  or  at  lead,  that  in  many  Places  the 
lad  Hand  was  never  put  to  ’em.  For,  neither  in  this  Place/nor  any  o- 
ther  of  this  Work,  does  he  account  for  any  more  than  the  Syftole  of  the 
Heart,  and  the  Refidance  which  is  made  to  the  Progreffive  Motion  of  the 
Blood  in  the  Arteries  only.  This  alone  he  found  to  exceed  the  Power  of 
the  Heart  fo  prodigioufly,  that  he  feems  to  fliuffle  it  off  his  Hands  with 
a  general  and  precarious  Solution,  as  a  Difficulty  that  he  was  defirous' to  be 
rid  of.  For,  having  aferibd  this  flupendious  (as  he  himfelf  calls  it )  effect 
to  the  Energy  of  Percutfion,  he  takes  no  Care  to  fatisfie  his  Reader  any  far¬ 
ther  about  it  or  to  refer  him,  or  give  him  the  Expe&ation  of  Satisfadion 
anywhere  eife  ;  although  he  has  an  exprefs  Treatife  on  the  Force  of  Per ~ 
cuflion,  which  was  written  preparatory  to  this,  and  to  which  he  often  re¬ 
fers  in  other  Places  of  this  Work.  But  what  confirms  my  Sufpicion  that 
this  Part  was  intended  for  a  farther  Revife  by  the  Author,  is,  that  he  has 
left  the  Progrefs  of  the  Blood  thro*  the  Veins,  and  the  Diaftch  of  the 
Heart,  abfolutely  untouch’d,  tho’  they  are  Difficulties  of  a  much  greater 
Magnitude, than  this  which  he  has  attempted  to  account  fo  flightly  for.  For 
in  thefe  he  is  excluded  the  Benefit  of  PercuJJion3  and  has  yet  a  greater  Re¬ 
finance  to  overcome  without  it.  Omiffions  of  this  kind  are  ‘fo  unufual 
wirh  this  Author,  where-ever  he  knows  himfelf  to  go  upon  fure  Grounds  ; 
that  it  is  to  me  an  Argument,  that  he  doubted  the  Sufficience  of  his  Per - 
cuffim,  and  referv’d  thefe  important  Phenomena  for  farther  Confideration, 
without  plunging  himfelf  into  fuch  an  Abfurdity  as  to  aferibe  to  Per  cuff  on 
any  fuch  Energy  as  to  be  able  (fo  broken  as  ic  returns  to  the  Heart)  by  its 
Re-adion  to  force  that  Power,  from  whence  only  it  was  firft  deriv’d.  But 
tho’  the  Hypothefii  of  Borellus  may  in  this  cafe  be  found  precarious  or  infuf- 
ficient  (a  Misfortune  that  has  befallen  him  in  divers  Particulars)  his  Theory 
holds  (till  good.  At  leaft  it  ought  to  be  allowed  in  Jullice  to  his  great 
Abilities  and  Exa&nefs,  till  fome  body  convi&s  him  of  fome  material 
Error  in  his  Calculations. 

Suppofing  then  the  Force  of  the  Heart,  and  of  the  Mufcular  Coat  of 
the  Arteries,  as  likewife  of  the  Refiftance,  which  they  muft  overcome,  to 
be  computed  with  any  degree  of  Accuracy,  there  remains  yet  fuch  a  pro  ? 

digious 
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digious  Difproportion  to  be  accounted  for,  as  requires  fome  more  power¬ 
ful  Agent,  than  any  yet  affign’d,  to  make  up  the  Deficiency. 

What  Affiftance  the  Heart  receives  from  the  Action  of  the  Thorax  to-1 
wards  the  facilitating  its  Contraction,  without  whichAffiftance  there  could 
have  been  no  Syftole, has  been  already  fhewn.  But  neither  the  Intenofial  Muf- 
cleSjOr  Diaphragm,  which  ^re  fo  inftrumentai  in  chat  Part  of  its  Action,  can 
contribute  any  thing  to  the  Diaflole ;  becaufe  they  ferve  only  to  enlarge  the 
Cavity  of  the  Thorax ,  and  thereby  to  open  the  Paffage  to  the  Blood  from 
the  Heart;  and  promote  its  Conftridion.  Whatever  therefore  the  Force 
is,  that  dilates  the  Heart,  and  is  the  Caufe  of  the  Diaftole ,  mutt  be  equal 
to  that  of  the  Heart,  the  Intercofial  Mufcles  and  Diaphragm ;  to  all 
which  it  ads  as  an  Antagonift.  I  take  no  notice  of  the  Serratus  Major 
Anticuiy  and  other  Mufcles ;  which  have  an  obfcure  Share  in  thz  Elevation 
of  the  Coftte,  becaufe  as  much  may  reafonably  be  deduded  upon  the  Ac¬ 
count  of  the  Obliquus  externus  Abdominis ,  and  other  Mufcles ;  which,  ha¬ 
ving  their  Infertions  on  fome  of  the  lower  Ribs,,  are  as  inftrumentai  to¬ 
wards  the  Depreffion  of  ’em,  and  fo  ballance  the  Account.  But  the  chief 
Ufe  of  thefe  is  in  violent  Rcfpiration.  In  ordinary  Refpiration  their 
Share  is  fmall. 

Such  a  real  Power  (which  may  in  the  leaft  be  fufpeded  of  any  fhare  in 
this  Adion)  is  hard,  perhaps  impoffible,  to  be  found  in  the  Machine  of 
any  Animal  Body  ;  and  yet  without  fome  fuch  Antagonift,it  is  as  impoffi¬ 
ble  the  Circulation  of  the  Blood  fhou’d  be  maintain’d.  All  the  Engines 
yet  difcover’d  within  the  Body  confpire  towards  the  Conflriftion  of  the 
Heart,  which  is  the  State  of  JQuiefcehce,  to  which  it  naturally  tends.  Yet 
we  find  it  alternately  in  a  State  of  Violence ,  that  is,  of  Dilatation  ;  and  this 
upon  Necdfity ,  becaufe  upon  this  Alternation  depends  all  Animal 
Life.  Some  fufficient  Caufe  external  mutt  therefore  be  found,,  to  produce 
this  great  Phenomenon,  which  Caufe  mutt  be  either  in  the  Air,  or  At- 
mofphere,  becaufe  we  have  no  conftant  and  immediate  Commerce  with 
any  other  Mediums . 

Some  great  Phyficians  obferving  this,  and,  that  depriv’d  by  whatfoever 
means  of  Communication  with  the  external  Air,  we  became  inftantly 
extind,  have  imagin’d,  that  in  the  Ad  of  Infpiration  certain  purer  Parts 
of  the  Air  mixed  with  the  Blood  in  the  Lungs,  and  was  convey’d  with  it 
the  Heart,  where  it  nourifh’d  a  fort  of  Vital  Flame ,  which  was  the  Caufe 
of  this  reciprocal  tABfius  ofthe  Heart.  Others  not  quite  fo  grofs,  rejeding 
an  Aftual  Flame,  have  fancied  that  thefe  fine  Parts  of  Air  mixing  with 
the  Blood  in  the  Ventricles  of  the  Heart,  produc’d  an  Effervefcence  which 
dilated  it.  But  thefe  Fancies  have  been  longfince  exploded  and  condem¬ 
ned  upon  ample  Convidion,  and  ’tis  a  Point  yet  undetermin’d,  whether 
any  Air  does  mix  with  the  Blood  at  all  in  the  Lungs  or  not.  But  fuppo- 
fing  that  fome  Air  may  infinuate  it  felf  into  the  Tulmonary  Vein,  it  can  no 
other  Way  dilate  the  Heart  than  by  an  Effervefcence  in  the  Left  Ventricle, 
which  wou’d  not  dilate  the  Right.  But  this  Opinion  is  contradided  by 
Autopfie ,  and  too  laborioufly  confuted  by  others,  to  be  brought  upon  the 
Stage  again  here.  i  There 
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There  remains  therefore  only  the  grois  Body  of  the -Atmofphere  to 
be  confider’d,  which  is  undoubtedly  the  true  Antagonilt  to  ail  thofe 
Mufcles,  which  ferve  for  ordinary  Infpiration  and  Conftri&ion  of  the 
H  sart.  This  will  appear  more  evidently,  if  we  confider  not  only  the 
Power,  but  theNecellicy  of  its  Action  upon  Animal  Bodies,  as  well  as 
the  want  of  other  fufficienr  Agents. 

The  Heart  is  a  Solitary  Mufcle  of  very  great  Strength,  and  the  In* 
tercojlal  Mufcles  and  Diaphragm,  which  likewife  have  no  Antagpnifts, 
are  a  vaft  additional  Force,  which  muft  be  ballanc’d  by  the  contrary 
Action  of  Tome  equivalent  Power  or  other.  For,  tho’  the  Action  of  the 
lntercofial  Mufcles  be  voluntary,  that  does  not  exempt  them  from  the 
Condition  of  all  other  Mufcles,  ferving  for  voluntary  Motion,  which  / 
wou’d  be  in  a  State  of  perpetual  Contraction,  notwithftanding  any 
Influence  of  the  Will,  were  it  not  for  the  Libration  of  Antagonist 
Mufcles.  This  Libration  between  other  Mufcles  is  anfwer’d  by  die 
Weight  of  the  incumbent  Atmofphere ,  which  preffes  upon  the  Thorax  and. 
other  Parts  of  the  Body.  And,  as  in  all  other  voluntary  Motions  the  In¬ 
fluence  of  the  Will  only  gives  a  Prevalence  to  one  of  two  Powers  before 
equilibrated, fo  here  it  ferves  to  enable  thofe  Mufcles  to  lift  up  a  Weight 
too  ponderous  for  their  Strength  not  fo  a  (lifted  ,*  and  therefore  as  foon 
as  that  Afliftance  is  withdrawn,  the  Ccfta  are  again  deprefs’d  by  the 
meer  Gravitation  of  the  Atmofphere ,  which  wou’d otherwife  remain  ele¬ 
vated  thro5  the  natural  Tendency  of  thofe  Mufcles  to  Contra&ion. 
This  is  evidently  proved  from  the  Torricellian  Experiments,  and  thofe 
made  upon  Animals  in  Mr.  Engine  ,*  where,  as  foon  as  the  Air 

is  withdrawn,  and  the  VrcJJure  thereby  taken  off,  the  Imercoftal  Muf- 
cles  and  Diaphragm  are  contracted,  and  the  Ribs  elevated  in  an  *n- 
ftant,  and  can’t  by  any  Power  of  the  Will  be  made  to  fubfide,  till  the 
Air  is  again  let  in  to  bear  ’em  forcibly  down. 

As  in  the  Elevation  of  the  Cojla,  the  Blood,  by  the  Paffkge  that  is  o- 
pen’d  for  it. is  in  a  manner  follicited  into  the  Lungs  Jo  in  the  Depreflion 
of ’em,  by  the  Subidence  of  the  Lungs  and  Contraction  of  the  Blood 
Veffels,  both  which  are  Confequent  thereof,  the  Blood  is  forcibly 
driven,  as  it  were  with  an  Emholum ,  thro’  the  Pulmonary  Vein  into 
the  Left  Ventricle  of  the  Heart.  And  this,  .together  with  the  general 
Comprefflon  of  the  Body  by  the  Weight  of  the  Atmofphere ,  which  fur- 
rcunds  and  preffes  upon  the  whole  Surface  of  it,  is  that  Pow  - 
er  which  caufes  the  Biood  to  mount  in  the  Veins,  after  the  Force 
.imprefs’d  upon  it  by  the  Heart  is  broken  and  fpent,  and  which  is  fuf- 
ficientto  force  the  Fleart  from  its  natural  State  to  Dilatation.  He 
that  is  abie  to  compute  the  Weight  of  a  Column  oi  Air,  equal  to  the 
Surface  of  the  whole  Body,  will  readily  grant  it  a  Power  fufficienr  for 
the  Effects,  which  are  here  aferib’d  to  it.  And,  when  he  confiders, 
that  the  Bodies  of  Animals  are  compreffible  Machines,  he  will  find  that 
it  muft  of  Neceffity  affeCt  them  in  the  manner  here  laid  down.  But 

tho’ our  Bodies  be  entirely  compos’d  of  Tubuliko r  Veffels  fill’d  with 
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Fluid?'  yet  this  Prefiure,  how  great  foever,  being  equal,  cou’d  have 
no  effed  upon  ’em,  if  the  fuperficiai  Dimenfions  were  not  eafiiy  vari¬ 
able  ^  becaufe  being  comprefs’d  on  all  Parts  wich  the  fame  Degree  of 
Force,  the  contain’d  Fluids  cou’d  not  any  where  begin  to  recede,  and 
make  way  for  the  reft  to  follow,  but  would  remain  as  fixt  and  immo¬ 
vable  as  if  they  were  actually  folid.  But  by  the  Dilatation  of  the 
Thorax ,  room  is  made  for  the  Fluids  to  move,  and  by  the  Coardacion 
of  it  frefh  Motion  is  impreft,  which  is  the  main  Spring  whereby  the 
Circulation  is  fet  and  kept  going.  This  reciprocal  Dilatation  and 
Contradion  of  the  Superficial  Dimenfions  of  the  Body  feems  fo  necef- 
fary  to  animal  Life,  that  there  is  not  any  Animal  fo  imperfed  as  to 
want  it,  at  leaft  none  to  the  inward  Strudureof  which  our  Anatomical 
Difcoveries  have  yet  reach’d.  For,  tho’  moft  kinds  of  Fijh,  and  Injetfs, 
want  both  moveable  Ribs  and  Lungs,  and  confequently  have  no  dilata¬ 
ble  lh6raxy  yet  that  want  is  made  up  to ’em  by  an  Analagous  Mechanifm 
anfwering  fufficiently  the  Neceflitiesof  their  Life.  Thofe  Fifhes  which 
have  no  Lungs,  have  Gilts,  which  do  the  Office  of  Lungs,  receiving 
and  expelling  alternately  the  Water,  whereby  the  Blood  Veffels  fuf- 
fer  the  fame  Alteration  of  Dimenfions,  that  they  do  in  the  Lungs 
of  more  perfed  Animals.  The  Lungs  or  Air  Veffels  of  Infeds  are 
yet  exceedingly  more  different  in  Strudure,  Diftribucion  and  Scirua- 
tion  from  thofe  of  perfed  Animals,  than  thofe  of  Fifhes  are,  and  yet 
in  their  Ufe  and  Adion  agree  perfedly  wich  both,  that  is,  receiving 
and  expelling  the  Air,  and  varying  the  Dimenfins  and  Capacities  of  the 
Blood  Veffels.  Thefe  having  no  Thoraxy  or  feparate  Cavity  for  the 
Heart  and  Air  Veffels,  have  the  latter  diftributed  thro*  the  whole 
Trunk  of  their  Bodies,  by  which  they  communicate  with  the  External 
Air  thro’  feveral  Spiracula  or  Vent  Holes ,  to  which  are  fatten’d  fo  many 
little  Trachea ,  or  Wind- pipes,  which  thence  fend  their  Branches  to  all 
theMufcles  and  Vifcera,  and  feem  to  accompany  the  Blood  Veffels  all 
over  the  Body,  as  they  do  in  the  Lungs  only  of  Perfed  Animals.  By 
this  Difpofition  in  every  lnfpiration,  the  whole  Body  of  thefe  little 
Animals  is  inflated,  and  in  every  Exfpiration,  comprefs’d,  and  confe¬ 
quently  the  Blood  Veffels  mutt  fuffer  a  Viciffitude  of  Extenfion  and 
Contradion,  and  a  greater  Motion  mutt  thereby  be  imprefs’d  upon  the 
Fluids  contain’d  in  them,  than  the  Heart,  which  does  not  in  thefe 
Creatures  appear  to  be  Mufcular,  feems  capable  of  giving.  The  only 
Animal  that  is  exempted  from  this  neceflary  Condition  of  Breathings 
or  receiving  and  expelling  alternately  fome  Fluid  into  and  out  of  the 
Body,  is  a  Fatus.  But  this,  while  included  in  the  Womb,  has  little 
more  than  a  vegetative  Life,  and  ought  fcarce  to  be  reckon’d  among 
the  Number  of  Animals .  For,  were  it  not  for  that  fmall  Share  of  Mu]- 
eular  Motion,  which  it  exercifes  in  the  Womb,  it  might  without  Ab- 
furdity  be  accounted  for  as  a  Graft  upon,  or  Branch  of  the  Mother. 

In  order  to  account  for  the  Motion  of  the  Blood  thro’  the  Veffels, 
it  will  be  neceffary  to  obferve,  that  the  Pulfation  of  the  Heart  in  a 
Foetus  is  fo  very  weak  and  obfcure*  and  the  Motion  of  the  Blood  fo 
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extream  flow  and  languid,  as  to  be  fcarce,  if  at  all,  perceivable,  as  has 
been  experienc’d  in  the  Difleaion  of  Puppies  before  Refpiration  had. 

To  produce  fuch  a  feeble  Palpitation,  and  creeping  Motion,  no  great-  */ ‘be 

er  Force  feems  to  be  requir’d  than  may  be  deriv’d  from  the  Communi- 

•cation  between  the  Veflels  of  the  Mother  and  Fetus  in  the  VL-MUnvde 

cent  a.  _  I  am  not  ignorant,  that  divers  Anatomifts  (whom  the  Crowd  Aeris  &  Ati* 

have  implicitly  follow’d)  have  abfolutely  re je<5ted  all  Communication  mTJti  defects. 

between  thefe  Veflels.  But  with  Submiffion  to  great  Authorities,  I 

think  they  have  aded  arbitrarily,  and  without  fufikient  Warrant  from 

Reafon  or  Experiment.  For  neither  are  the  Arguments  which  they 

bring  againft  it  conclufive,  nor  the  Office  which  they  affign  to  the 

Umbilical  Veflels  in  lieu  of  it,  proper,  or  natural  to  thofe  Veflels,  or 

the  Reality  of  the  Fad  made  out  by  apy  fubftanrial  Reafons.  Thofe 

that  reje<ft  this  Communication  ufually  do  it  in  favour  of  one  or  both 

of  thefe  Opinions,  that  the  Arteries  of  the  Uterus  do  depofite  a  Nutri- 

tive  Juice,  or  a  Juice  impregnate  with  Air  in  the  Placenta,  which  is 

fuck'd  in  by  the  Umbilical  Vein,  and  convey’d  to  the  Fattus,  for  the  ne- 

ceffary  Ufes  of  Nutrition  and  Life.  Now  thofe  that  patronize  either 

of  thefe  Opinions  lead  Nature  an  unneceffary  Dance.  For  if  the  Ma  '< 

temal  Blood  does  really  contain  any  fuch  Nutritious,  or  any  fuchnecef. 

fary  Aerial  Particles,  why  fliould  they  be  feparated  and  extravafated 

to  be  with  Difficulty  receiv'd  into  the  Umbilical  Vein,  and  again 

mixt  with  the  Blood,  when  they  might  more  eafily  have  been  imparted 

by  the  plain  fimple  way  of  Transfufion  from  the  Arteries  of  the  Mother 

to  the  Veins  of  the  Foetus.  And,  that  this  is  the  Courfe  which  Nature 

t  es  in  this  fiafe,  I  am  perfuaded  from  the  Eafinefs  and  Simplicity  of 

the  Method,  which  readily  performs  what  might  be  perhaps  in  vain  - 

expe&ed  from  t’other,  and  wou’d  over  and  above  find  ’em,  what 

they  feern  to  grope  fo  blindly  about  for,  a  firft  Mover  of  the' Blood 

in  a  Feet  us. 

Thofe  that  contend  for  the  Conveyance  of  a  Nutritious  Juice 
thro’  the  Umbilical  Vein  from  the  Placenta ,  are  forc’d  upon  two  Dif¬ 
ficulties  next  to  Abfurdities.  For  firft,  they  are  oblig’d  to  make  this 
Vein,  which,  as  all  other  Veins,  feems  dedicated  to  the  Re-convey- 
anceof  Blood  only,  the  proper  and  immediate  Channel,  through 
which  a  very  different  Liquor  is  to  be  carried  ;  and  next  to  give  a  Pow¬ 
er  of  Attraction  or  Sudion  to  it;  becaufe  the  Nutritious  Juice,  which 
it  is  thus  deftin  d  to  carry,  is  both  Vilcous  and  Stagnant3and  has  neither 
Force  to  drive,  nor  Subtilty  to  penetrate,  or  infinuate  it  felf  into  the 
Capillary  Veins ;  and  therefore  muft  be  drawn  or  fuckt  as  Milk  is  fr 
the  Breaft,  to  which  the  Placenta  and  its  Nutritious  Juice  are  by  the  Fa¬ 
vourers  of  ’em  exprefly  compared.  But  if  this  were  the  foie  ufe  of  the 
Placenta ,  and  Umbilical  Veflels,  why  were  the  Umbilical  Arteiies 
fent  along  with  the  Vein  ?  Their  Buflnefs  is  not  to  bring  any  thing 
back  to  the  Foetus ,  nor  can  they  contribute  any  thing  to  the  Benefit  of 
the  Mother  ;  for  the  Uterine  Arteries  bring  all  to  the  Placenta,  the 
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Umbilical  Vein  carries  it  to  the  Foe’ us,  and  the  Uterine  Veins  convey 
back  again  the  Surcharge  of  the  Mothers  Blood  ,•  the  Umbilical  Ar~ 
teries  only  have  nothing  to  do,  and  are  fuperfluous  and  impertinent, 
which  is  contrary  to  the  conflant  Practice  of  Nature.  Yet  if  Ant  of  fie 
did  in  the  lead  countenance  this  Hypotheiis,  feme  Defence  might  Bill 
be  made  ,•  but  we  find  in  the  Umbilical  Vein  of  a  Foetus  nothing  but  FL- 
rid  Blood,  fuch  as  in  all  probability  it  received  immediately  from  the 
Arteries  of' the  Mother  without  any  Mixture.  And  therefore  I  can't 
help  concluding,  that  this  Opinion  engages  its  Favourers  in  feme 
Abfurdity,  without  Neceffity  and  without  Proof. 

They  that  from  the  Placenta  fupply  the  Body  of  the  Foetus  with  Air, 
are  as  much  diftrefs’d  as  t’other,  for  they  are  forc’d  to  beg  the  Queflion 
twice,  which,  even  when  granted,  will  not  anfwer  their  Ends.  Firft, 
they  (uppofe,  that  an  intimate  Mixture  or  Confufion  of  Air  with  the 
Blood,  is  neceilary  for  the  Support  of  animal  Life,  a  Poftulatum ^whicb 
perhaps  the  former  Part  of  this  Difcourfe  may  have  render’d  unnecef- 
fary  ,*  and  next  that  the  Foetus  is  /applied  with  Air  from,  aud  its  Blood 
mixe  with  it  in  th$\Plac&ita.  But  here  again  they  fetch  a  Compafs 
without  Neceffity  or  Proof.  For  if  a  Mixture  of  Air  were  neceffary  to  a 
Feet  us ,  why  fhould  it  be  feparated  from  the  Mother’s  Bleed,  and  not  ra« 
ther  both  communicated  together, fince  ids  fomuch  more  eafie  and  com- 
modious.  But  neither  does  the  Placenta  feem  to  be  inftrudted  and  provi¬ 
ded  for  the  Separation  of  Air ,  but  of  a  much  grefier  Fluid ,  defin’d  to 
feme  other  Ufe,  which  Autoffie  confirms.  Yec  were  both  thefe  Opi¬ 
nions  true,  they  are  however  defe&ive,  and  the  Circular  Motion  of 
the  Blood  unprovided  for. 

By  the  way  of  Transfufion  this  great  Phenomenon  is  naturally  ac¬ 
counted  for,  and  the  Ends,  for  which  the  other  two  Flypothefes 
were  devis’d,  might  both  be  anfwered  with  more  Eafe.  For  the  #7- 
fi eiick  Arteries  tranfmicting  their  Blood  immediately  to*  the  Umbilical 
Vein,  may  very  eafily  cranfmit  fuch  Nutritious  juices  or  Aerial  Par¬ 
ticles  as  are  contain’d  in  the  Blood,  along  with  it,  without  depofiting 
’em  by  the  way.  By  this  means  (o  much  of  the  Impulfe  of  the  Mo¬ 
ther’s  Blood  is  preferv’d,  as  fuffices  to  maintain  that  languid  Circula¬ 
tion,  which  a  Foetus  enjoys.  For  the  Blood  being  driven  thro’  the  Ar¬ 
teries  of  the  Uterus  into  the  Umbilical  Vein,  is  convey’d  diredly  to 
the  Sinus  of  the  Porta ,  and  thence  by  a  fhort  and  dire#  Paffage  through 
the  Cava  to  the  Heart  *  where  paffing  through  the  Foramen  Ovale  to 
the  Left  Ventricle,  and  through  the  Canalis  Arteriojus  from  the  Right 
and  Pulmonary  Artery,  Ms  all  deliver’d  without  coming  at  the  Lungs, 
ra  the  Am*J}  and  from  thence  again  by  the  Umbiiicaf  Arteries  to  the 
Veins  of  the  Uterus 3  making  a  fort  of  Epicycle  to  the  main  Circulation 
in  the  Mother.  As  this  Opinion  is  favour’d  by  the  Strudure  and  Dif- 
poficion  of  the  Blood  Veffels  on  both  Parts,  fo  there  is  nothing  in  it 
difficult  to  be  conceiv’d,  or  repugnant  to  Experience.  Late  Difcove- 
i;ies  hays  made  it  appear,  that  the  Arteries  and  Veins  are  continued 
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Tubes,  and  that  the  latter  contain  nothing  but  what  they  receive  from 
the  former,  arid  no  Reafon  appears  why  we  fiiould  think  this  Method 
to  be  varied  in  the  Placenta.  On  the  other  Hand,  if  the  Arteries  of 
th c  Uterus  were  continued  to  the  Veins  of  the  fame  Pair,  and  thofe  of 
the  Foetus  in  like  manner,  wichouc  ^communicating  with  each  other 
their  Confluence  in  the  Placenta  fee ips  to  be  altogether  impertinent  and 
of  no  ufe,  and  the  Umbilical  Arteries  and  Vein  fram'd  for  no  other 
Service  or  Purpofe,  than  to  give  the  Blood  room  for  an  idle  Sally. 
Mr.  Cowper  has  the  Honour  to  re-eftabli!'h  this  old,  but  long  exploded 
Truth.  For  by  pouring  Mercury  into  a  Branch  pf  the  Uterine  Artery  of  a 
Cow,  that  went  into  one  of  the  Cotyledones  of  the  Uterus ,  he  fill'd  thole 
Branches  of  the  Umbilical  Veins,  which  went  from  that  Cotyledon  to 
the  N  ivel  of  the  Foetus  ;  which  with  a  Part  of  the  Uterus  he  keeps 
prepar’d  by  him. 

Ic  would  be  a  weak  Objection  to  alledge  that  the  Obfervation  and 
Experiment  being  made  on  the  Uterus  of  a  Cow,  the  Inference  would 
not  hold  from  thence  to  a  Woman,  the  one  being  Glanduliferous  and 
the  ocher  Placentiferous ;  flnee  every  one  of  theie  Cotyledones,  or  Uterine 
Glandules }  is  in  all  refpsds  a  little  Placenta^  and  all  the  Difference  between 
'em  is  in  Number,  Name,  and  Magnitude.  Why  min  ants  differ  in 
this  Particular  from  other  Viviparous  Animals,  is  beflde  the  Subject 
of  our  prefent  Enquiry.  But  the  great  Flux  of  Blood  which  follows 
upon  drawing  the  Placenta  from  Women  ( which  is  frequently  fo  great 
as  to  coft  ’em  their  Lives)  is  as  plain  a  Demonftration  to  Reafon  of  the 
Continuity  of  the  Veflels,  as  Mr.  Cowpers  Experiment  is  to  the 
Eye. 

I  have  heard  it  objected  by  very  learned  men,  that  if  there  were 
fuch  a  Continuity  of  Veffels,  and  fuch  Transfufion  of  Blood,  the  Foetus 
muff  neceffarily  perifh  through  iofs  of  Blood,  upon  the  reparation  of 
’the  Placenta  from  the  Uterus,,  but  that  on  the  contrary  no  vilible  flux  of 
Blood  does  follow  while  the  Foetus  continues  wrapt  in  the  Membrane, 
in  which  condition  it  may  be  kept  alive  fome  hours.  To  this  it  may 
be  anfwer’d,  that  the  Circulation  in  the  Foetus  being  deriv’d  from  the 
Mother,  may  be  fuppos’d  wholly  to  ceale  upon  the  cutting  off  the 
communication  between  them,  till  it  is  again  renew’d  more  forcibly 
by  refpiration.  But  if  we  allow  the  Motion  already  imprefs'd  upon  the 
Blood  to  be  fufficient  to  keep  it  going  a  little  while,  yet  it  muft  needs 
be  To  exceeding  languid,  that  the  rneer  reflftance  of  the  external  Air 
aauft  be  more  than  enough  to  hinder  any  Efflux  of  BiOod  from  a  Foetus 
before  Refpiration.  Flow  long  Life  tmy  be  preferv’d  without  an  act¬ 
ual  Circulation  of  the  Blood,  is  a  queition  not  of  this  place.  But  we 
have  been  convinc’d  by  many  and  notorious  Obfervations  and  Experi¬ 
ments  that  Life  has  been  recover’d  a  long  time  after  all  tokens  of 
Refpiration,  Circulation,  or  even  Life  it  felf  have  difappear’d,  fo  that 
we  can’t  think  the  firft  foludon  either  impoffible  or  improbable. 

I  exped  to  be  told,-  that  ia  the  early  days  of  Gtfiation  in  Viviparous 

Animals 


Of  the  Motion  of  tie  Heart :  ,  Part  II. 

Animals  there  is  no  Placenta,  or  any  Adhefion  of  the  Umbilical  Veffels 
to  any  part  of  the  Mother ,  and  confequently  no  fuch  Tran  if  upon ;  and 
that  in  Oviparous  there  is  no  continuity ,  Or  communication  of  Veffels  of 
any  kind  during  the  whole  time  of  Incubation,  But  thefe  Objections 
carry  neither  the  Weight  nor  Difficulty  along  with  them,  that  they 
may  be  fuppos’d  to  do;  for  in  thofe  days  there  is  neither  Blood  noc 
Blood  Veffels,  and  confequently  there  can  be  no  Circulation  of  the  Blood  ; 
and  the  Embryo,  oi  what  Species  foever,  is  no  more  than  a  Vegetable  at 
that  time;  nor  does  the  Foetus  of  any  Viviparous  Creature  enjoy  any 
Circulation ,  or  fhew  any  ligns  of  Animal  Life,  till  after  thofe  Veffels, 
as  well  as  others  requifite  to  the  Circulation,  are  compleated. 

It  muft  be  confefs’d,  that  Oviparous  Animals  are  denied  the  Benefit 
of  this  Communication:  But  that  want  is  fufficiently  compenfated  by 
a  peculiar  Mechanifm,  which  direCtly  anfwers  the  ends  of  Refpiration^ 
and  the  Prejjure  of  the  Atmclphere  upon  the  Foetus;  There  is  at  the  Ob- 
tufe  end  of  an  Egg  a  frnall  Cavity  fill’d  with  Air  which  is  the  Succe- 
daneous  Inftrument  to  the  Refpiratory  Organs.  For  as  foon  as  the  Con¬ 
tents  begin  to  be  warm  d  by  the  Incubation  of  the  Hen,  or  any  analogous 
Heat  of  Furnace  or  Dungbil,  the  feveral  Humours  of  the  Egg  require  a 
„ Fermentative  Motion,  and  the  Air  contain’d  in  the  Cavity  or  Veficle  at 
the  obtufe  end  of  the  Egg  is  rarefied,  and  the  Veficle  extended  and  en* 
larg’d,  and  confequently  the  other  contents  are  compreft;  to  which 
the  Fermentative  Motion  naturally  refifts.  But  both  Bodies  being  as 
well  comprejjible  as  dilatable,  and  both  having  an  Expanfive  Motion  im- 
prefc  upon  them  by  Incubation ,  the  compreflion  and  renitency  will  be 
mutual ;  but  varied  in  degree,  according  as  either,  through  the  vari¬ 
ation  of  Circumftances,  (hall  prevail.  By  this  means,  an  Alteration 
of  Compreflion  and  Dilatation  will  be  produc’d  in  both  anfwering  the 
Refpiratory  Motion,  by  which  a  Motion  will  be  communicated,  which, 
as  foon  as  the  Organs  by  which  it  fhou’d  be  regulated  are  compleated, 
will  in  the  Body  of  the  Pullus  be  regular  and  circulatory . 

Fabritius  ab  Aquapcnaente,  and  after  him  our  Great  Dr.  Harvey ,  have 
aflign  d  divers  ufes  to  this  Cavity  or  Air  Veficle,  the  Extravagance  of 
which  have  perhaps  deterr’d  others  from  enquiring  fo  much  into  the 
Ufe,  as  the  importance  of  it  requir’d.  But  though  I  can’t  agree  to 
that  Perfpiration ,  Refrigeration,  and  Refpiration ,  which  they  make  it  the 
Inftrument  of,  yet  perhaps  the  Air,  that  was  inclos’d  in  that  Cavity , 
may  through  the  augmentation  of  the  Body  of  the  Pullus,  and  its  own 
RarefaBion  (which  is  at  laft  fo  great  as  to  occupy  half  the  Shell ^  bre^k 
the  Membrane ,  which  feparated  it  from  the  Pullus,  and  thereby  give 
fo  much  Refpiration  as  to  form  the  chirping  Voice,  which  is  often  heard 
before  the  breaking  of  the  Shell,  and  with  it  give  an  Addition  of 
Strength  to  enable  it  to  break  the  Shelf  But  how  it  ihould  refpire 
fooner  is  to  me  inconceivable. 

The  incomparable  Harvey  enquires,  Why  a  Foetus,  taken  out  of  the 
Uterus  'with  the  Membranes  entire ,  Jhall  live  in  Water  Jome  hours  without 
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communication  with  the  external  Air;  where  if  it  he  taken  cut  and  fufferd 
once  to  breath  it  can't  afterwards  furvive  a  moment  without  the  benefit  <>/  Ref¬ 
piration.  Granting  the  Fa<ft  to  be  as  he  has  deliver’d  it*  which  yet  is 
not  Coin  all  cales,  the  main  difficulty  is  grounded  on  a  Miftake,  which 
from  the  Rating  of  the  Queftion  1  find  this  Great  Man  to  have  dipt 
into.  For  he  thinks,  *  that  a  Foetus  is  fooner  fuffocated  after  having  *Harv.  <h  Gen. 
once  breath’d,  than  if  it  had  not  breath’d  at  all,  and  that  by  breathing  ^'3rw*  CaP- 
it  had  contracted  fomething  which  rendered  it  more  periffiable.  The  dc  PjrtUa 
Dr.  obferving  a  Foetus  to  live  longer  without  Refpiration,  and  to  dif- 
pence  better  with  the  want  of  Air  while  included  in  the  Membranes  en¬ 
tire,  than  it  could  afterwards;  infers  thence,  that  the  Air  does  in  the 
firft  Adfc  of  Infpiration  imprefs  upon  the  Lungs  forne  quality,  which 
renders  it  ever  after  more  indifpenfably  neceffary.  But  allowing  his 
Obfervation,  I  mult  yet  deny  his  Inference  to  be  good:  For  deprive 
a  Foetus  of  means  of  refpiring,  and  then  take  it  out  of  the  Membranes, 
and  it  fhall  be  as  foon  fuffocated,  as  if  it  had.  refpired  before.  This 
proves,  that  this  Neceffity  of  intercourfe  with  the  Air  by  way  of  the 
Lungs  is  not  the  Offspring,  but  the  Parent  of  Refpiration,  and  that 
that  Learned  Man  was  drawn  into  a  Fallacy  of  Non  caufa  pro  caufd. 

The  reafon  of  this  Neceffity  is  the  preffure  of  the  External  Air  upon  ? 
the  Surface  of  the  Body,  from*  which  it  was  defended  by  the  inter- 
pofitionof  the  Membranes  and  the  Humours  contain’d,  which  are  not 
fo  compreffible,  as  the  Body  of  the  Foetus  itfelf.  So  foon  therefore  as 
the  Foetus  is  excluded ,  and  expos’d  to  the  immediate  contact  of  the 
ambient  Atmofphere,  the  Veffds  and  all  the  Cavities  of  the  Body  muft 
neceffarily  be  fo  ccmprefs’d,  that  the  Fluids  can’t  have  room  for  Mo¬ 
tion,  and  confequently  the  Foetus  could  have  no  Life,  if  Nature  had 
not  contriv’d  by  the  Motion  of  the  Thorax  to  remove  and  admit  that 
preffure  alternately,  and  thereby  to  imprefs  a  Motion  on  the  Fluids, 
which  is  the  Spring  of  Life.  But  this  Motion  of  the  Thorax  being  any 
way  fupprefs’d,  the  equal  preffure  of  the  Atmofphere  on  all  parts  oc- 
cafions  a  total  Ceflaion  of  Motion,  which  is  Death. 

XV.  Uti  non  gravate  concedimus  do&os  Viros  &  olim  exftitiffe,  Sz  Of  the  Force  of 
hodie  reperiri  non  paucos  qui  nulla  inftru&i  difeiplina  Mathematical  Hearty  by 
medendi  Artem  tamen  feliciter  &  cum  laude  exerceant ;  ita  viciffim 
fateri  aequum  eft  earn  do&rinam  in  Praxi  expediendi  non  inutilem, 'J* 
ad  naturam  vero  &  caufas  Morborum  explorandas  plane  effe  necef- 
fariam.  Corpora  enim  Animaiium,  cum  partim  folidis  canalibus  par- 
tim  fluido  conftent  per  eofdem  jugiter  propulfo,  Machinas  effe  patet, 
ac  proinde  opus  effe,  ad  eorum  Fabricam,  Vires,  Atftiones,  & agendi 
Impedimenta  five  Morbos  rite  perfpiciendos,  rer  Mechanics  pendam. 

De  quibus  tamen  multa  tradunrur  enam  a  Mathematicis  Scriptori- 
bus  adeo  parum  accurata,  fecumque  invicem  &  cum  rations  pugnaa- 
tia,  ut  nubiliffimae  feienciae  non  mode  commendation em  non  addant 
&  dignitatem,  fed  eciam  concemptui  &  hominum  indoftorum  ludi- 
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briis  eandem  objiciant.  Quis  enim,  non  ipfe  dodrina  Mathematic! 
imbutus,  cum  videar,  Exempli  gratia,  Cordis  Humani  vires  jam  pon- 
deri  ;;ooo  librarum  pares,  jam  180,000  pondo  fuperantes,  jam  vero 
ad  uncias  f  vel  8  dedubtas;  Aerem  quoque  ex  Pulmone  inter  exfpi- 
randum  propulfum  modo  100,  modo  ..50,000  librarum  vi;  Quis  in- 
quam,  qui  iftas  conclufiones  legerit  difcrimine  ram  immani  a  fe  invi- 
cem  remotas,  Sz  tamen  omnes  demonitradonibus  fuis  muftitas,  fi  force 
fe  a  rifu  temperet,  non  tamen  inutilem  plane  Sz  ineptam  pronunriaverit 
ad  explorandas  Corporis  facultates  fcientiam  Mechanicam  ?  Sed  me- 
minerint  oportet  squi  rerum  Judices  neutiquam  mirandum  effe,  fi 
quandoque  in  difficili  Problemate  vel  fumma  Ingenia  allucinentur, 
neque  errores,  fiqui  forte  inciderint,  Arti  ipfi  fed  Artifici  imputandos. 
Quod  ut  Exemplo  manifeftius  deciaretur,  libec  celeberrimi  Proble- 
matis  de  Cordis  viribus  indagandis  folutionem  novam  proponere.  Ut- 
que  facilius  mihi  temeritatis  opinionem  detraham,  qui  ejufmodi  in- 
ceptuin  poll  Alphonfum  Borellum  aggredi  aufim,  utque  viam  fimul  Led* 
ori  expediam  ad  sequam  certamque  fententiam  in  tanta  fcriptorum 
diffenfione  ferendam,  primo  loco  oflenfurus  fum,  qua  in  BorelU  de- 
monftrarione  reprehendi  debeant,  deinde  Virorum  Dodiilimorum, 
Mrhndi,  Si  Keilii  folutiones,  cum  eadem  philofophandi  Iibertate  ad 
examen  revocabo.  *  . 

2 4  Nobis,  quidem,  longe  prscipuurn  videtur  Borelliana  foludonis 
vicium,  quod  Cordis  Potentiam  per  pondus  iners  &  quiefcens  ex- 
pofuerit.  cor  enim  cum  &ipfum  inter  comrahendum  movetur,  &  cor¬ 
pora  oppofita,  Sariguinem  nempe  8z  Arteriarum  tunicas,  in  motum 
impellit,  patet  ejus  Potentiam  non  alia  ratione  fciri  poiTe  quanta  fit, 
quam  ut  motus  hujus  quantitatem  cognitam  teneamus.  Motus  autem 
quilibec  cum  pondere  quiefcente  comparari  non  magis  potefl,  quam 
Linea  cum  Pveebangulo. 

2.  Quod  in  ipfo  Experimento  a  Circulatore  inflituto,  neutiquam 
conilet  pondus  illud  fulpenfum  fuiffe  a  fola  Mufculorum  Vi  contract* 
rice;  quum  etiam  vis  i U a ^  qua  turn  Mufcuii  adhibiti,  turn  gens  quo¬ 
que,  &  ipfa  forfitan  ligamenca  divulfioni  fui  ipforum  &  fibrarum  rup- 
dojii  obfticerint,  quaque  Mufcuii  etiam  ex  cadavere  exfedli  pondera 
f ads  magna  fuftinent,  venire  in  fubfidium  potuerit. 

3.  Quod  vires  Mufculorum  pondere  squalium  a  BorclU  pares  ftatuan- 

tur;  quod  profedlo  dubium  adinodum  videtur,  prsfertim  ubi  Mufcuii 
film  fig ura  diffimiles.  , 

4.  Quod  integram  Cordis  Potentiam,  quanta  maxima  exeri  poteft 
cum  fumma  fibrarum  contentione  Si  molimine,  ad  fingulas  Syftoles 
adhibcri  pofueric.  Quum  ipfe  Circulator,  ,fi  pondus  fufpenfum  vei 
continenter,  vel  alternis  vicibus  breviflima  quiete  interpofita,  fuble- 
vare  comenderet,  non  ita  longo  tempore  plane  fuccubiturus  labori 
fuilTet, 

y.  Quod  Sanguinis  Si  Arteriarum  refiftentiam  fexagecuplam  ftatuerit 
totius  Potends  Cordis,  loco  ejus  Potentis,  qus  ad  fyftolem  persgen- 
1  dam 
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dam  a  Corde  impenditur,  quoque  forte  totius  Potential  minima  pars  eft. 

6.  Quod  in  ea  ratione  fexagecupla  definienda  errorem  infignem  ad- 

miferit.  Nam  in  Prop.  60.  loco  rationis,  quam  obcinet  Summa  Po- 
tentiarum  P  &  ^  ad  Summam  R  &  S,  aahibuit  rationem,  qua;  eft  in¬ 
ter  Recftangulum  ex  Potentiis  confedtum,  &  Redlangulum  ex 

R,  S.  Quod  errati  fi  per  Propofitiones  fubfequentes  corrigatur,  habe- 
bitur  in  Prop.  75.  refiftentia  longe  major,  quam  ab  ipfo  Borello  deli* 
nita  eft,  nempe  pondus  librarum  1,076,000,  loco  librarum  180,000, 
idque  fecundum  pofitiones  ab  ipfo  Viro  Clariffimo  ufurpatas. 

7.  Denique  quod  pondus  illud  librarum  180,000,  quum  a  Cordis 
Potentia  libris  ;,ooo  aquali  fuperetur,  miraculi  cujufdam  aut  monftri 
loco  Ledtoribus  obtrudat;  &  Vim  Percuffionis,  quafi  quendam  Qefo 

in  auxilium  advocet.  Reipsa  enim  nihilo  plus  hie  ineft  pro¬ 
digy,  quam  ubi  pondus  5,000  librarum  pondus  aliud  180,000  libra¬ 
rum,  ad  fubfexagecuplam  diftarttiam  a  centro  Librae  in^qualium  radi¬ 
orum  appenfum,  in  aequilibrio  fuftinet. 

Proximus  fequitur  Vir  Dodliffimus  Jofephus  Morlandus ,  qui  in  Dif- 
quifitionibus  de  Cordis  vi  fermone  Anglicano  editis,  Methodum  per- 
ingeniofam  expofuit  Potentiam  Cordis  ad  Experimentum  revocaridi. 
Hie  autem,  prater  deli<ftum  fupra  in  Borello  reprehenfum,  quod  Cor¬ 
dis  vires  cum  pondere  quiefeente  contulerit,  nobis  videtur  eo  quoque 
nomine  notandus,  quod  integram  Cordis  a&ionem  in  tunicas  Ar~ 
teriarum  diftendendas  impendi  pofueric.  Cor  enim  non  folum  Arterias 
tendit,  fed  Sanguinem  quoque  certa  velocitate  per  totum  Arteriarum 
&  Venarum  tradtum  propellit. 

Supereft,  ut  Viri  acutiffimi  Jacobi  Keilii  folutionem,  in  Tentami- 
nibus  Medico  Phyficis  ad  Oeconomiam  Animalem  pertinentibus,  non 
ita  pridem  cum  publico  communicatam,  expendamus.  Qui  primus  om¬ 
nium  aufus  eft  Potentiam  Cordis  a  Borello  definitam,  ac  magno  Scrip- 
torum  confenfu  exceptam  &  laudatam,  non  folum  rejicere,  fed  aliam 
eidem  infinito  prope  diferimine  minorem  numeris  difertis  expreffam 
fubftituere.  Hunc  autem  cenfemus,  praeterquam  quod  primum  illud 
Borellian <e  folutionis  vitium  imitatus  fit,  in  fequentibus  etiam  a  vero 
aberraffe. 

Quod  Corollarium  Newtonianum,  quo  utitur  ad  Cordis  vires  definien- 
das,  aut  male  intellexerit,  aut  certe  non  fatis  apte  ufurpaverit.  Pondus 
enim  illud  ab  Archimede  Britannico  determinatum,  quo  Motus  aquae  ex 
vafe  effluentis  generari  poteft,  nequaquam  generat  Motum  aqua* ; 
quippe  quae  gravitatis  vi  cadendo  ipfa  Motum  fuum  acquirat.  Sed  hoc 
pondus  per  datum  tempus  cadendo,  Motum  coneipit  Motui  aquae  eo- 
dem  dato  tempore  effluentis  arqualem.  Praeterea  ponit  Vir  Clariflimus 
velocitatem  Sanguinis  ex  Corde  effluentis  perpetuo  arqualem  per  to- 
tam  Syftoles  durationem,  quam  nos  inligniter  ina:qualem  fieri  in  fe¬ 
quentibus  oftendemus. 

In  Methodo  ilia  fimpliciore,  quam  peftea  adhibet  Vir  Dodfci- 
ffimus,  prater  delidta  hadtenus  reprehenfa  alia  etiam  bina  admittit. 

H  Adfumit 
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Adfumit  eftim  Vires  Cordis  in  diverfis  Animalibus  earn  inter  fe  rati- 
onem  obtinere,  quae  elt  inter  pondera  eorundem  ,•  quod  infra  falfum 
effe  demonftrabimus.  Turn  ponit  velocitatem  Sanguinis  ex  feda  lliaca 
Arteria  profluentis,  eandem  effe  qua  ex  Gorde  in  Aortam  emictitur. 
Atque  cum  omnis  fere  fanguis  ex  Corde  expulfus  per  Iliacam  alteram 
refedam  emictitur,  patet  ejus  velocitatem  tanto  effe  majorem  in  lliaca 
quam  in  Aorta,  quanto  fedio  Iliacae  circulars  a  fedione  Aortse  fu- 
peratur.  Pra:cerquam  quod  velocitas  aequabilis,  qua  Sanguis  per  Aor¬ 
tam  fluit,  longe  diltec  ab  ea  velocitate,  quacum  exit  ex  ipfo  Corde. 
Similiter  fere  redargiii  poteft  8z  ilia  Methodus,  qua  ufus  eft  Vi r  Cl.  ad 
racionem  definiendam  inter  velocitates  diverfas  Sanguinis,  refiftentia 
nunc  oppofita,  nunc  fublata,  per  Aortam  profluemis.  Sed  cumifto 
Experiment©  non  altera  folum,  fed  utraque  velocitas  major  aequo  re^ 
periatur,  unde  ratio,  quae  eft  inter  ipfas,  non  magnopere  perturbetur, 
poteric  fatis  tuto  proportio  ab  ipfo  expofica,  tanquam  verae  propinqua, 
u  fur  pari. 

Curfu  hadenus  expedito,  erit  modo  nobis  ipfis,  fumma  adfnbita  cau- 
tione  progrediendum.  Et  prime  quidem  loco  ad  ambiguitatem  praeci- 
dendam  neceffe  eft,  ut  id,  quod  quaeritur,  quale  fit,  accuratius  paulo 
declaretur. 

Cordis  Virium,  five  Potently,  nomine  fignificamus  vel  ipfum  Cordis 
Motum,  dum  in  contradionem  agitur,  vel  Motum  ponderis  cujufii- 
bet,  quod  Sanguini  objedum  ex  Corde  proruenti  &  velocitate  idbnea 
delacum  in  partes  contrarias,  Sanguinis  effluxum,  adeoque  ipfam  Cor¬ 
dis  contradionem  arquali  vi  librare  valet  &  fiftere.  Potentiam  iftam, 
cum  a  priori  vix  fperandum  fit  ut  definire  poffimus,  quod  neque  fabri- 
cam  Cordis  interiorem,  neque  caufa:  contrahentis  naturam,  aut  vires 
fatis  habeamus  exploratas,  relinquitur,  uc  eandem  per  effeda,  five  a 
pofteriori,  aeftimemus. 

Cordis  adio  in  Ventriculorum  fuorum  contradione  omnis  confiftir. 
Ventriculi  autem  inter  contrahendum  in  fanguinem  impingunt,  eique 
Motusfui  partem  communicando,  eundem  magna  vi,  qua  datur  porta, 
urgent,  Sz  expellunr.  Sanguis  hoc  modo  in  Arterias,  Aortam  &  Ful- 
monalem,  protrufus,  impetu  in  omnes  partes  fado,  partim  in  tunicas 
Arteriaruni  ex  Syftole  fua  praegreffa  collapfas  8z  flaccidas,  partim  in 
Sanguinem  priorem  tardius  fluentem  impingit.  Unde  gradatim  ex- 
crorfurn  truduntur  Arteriarum  tunics,  &  Sanguis  antecedens  curfu  ce~ 
lerarur.  Quod  fi  animo  concipiantur  Arteria  fedionibus  tranfverds 
minimis  diftlndae,  prima  Sanguinis  portiuncula  ex  Corde  in  primam 
fedionem  irruence,  partim  diftenditur  ilta  fedio,  partim  Sanguis  ea- 
dem  antea  concentus  in  fedionem  proximam  detruditur,  eamque  dift- 
endit,  atque  ifta  adio  per  fuccedentes  Arteriarum  fediones  conciriua- 
tur.  Deinde  fecunda,  &  tertia  fanguinis  portiuncula,  &  cameras  dein- 
ceps,  in  primam  Arterial  fedionem  incidunt,  eamque  paulo  magis  dila- 
tant,  &  fanguinem  eadem  contentum  in  proximas  fediones  fucceflive 
propeliunt  j  idque  fieri  pergiq,  donee  omnis  fanguis  ex  Ventriculis  fue- 
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rit  ejedus.  C.  fete  rum  id  utique  obfervandum  eft  Arterias,  quo  magis 
contrad*  &  flaccid*  fuerint,  eo  minus  dilatationi  obfiftere,  quanto 
autem  magis  fuerint  dilarrn*,  tanto  fortius  ukeriori  diftradioni  reniri  • 
atque  idcirco  Vim  Sanguinis  ex  Corde  prorumpentis  primo  magis  im- 
pendi  in  diftentionem  Arteriarum,  quam  in  Sanguinis  pr*cedentis  pro- 
trufionem,  fub  finem  vero  magis  propelii  Sanguinem  antecedentem 
quam  diftendi  Arterias,  quippe  quae  jam  rigid*  fad*  majorem  dilata- 
tionem  vix  admittant. 

Sanguis  autem  ex  Corde  profiliens,  cum,  uti  didum  eft,  Motus  fui 
partem  Arteriarum  tunicis,  partem  Sanguini  pr*cedenti  communicar, 
ipfe  neceffario  de  priftina  ceieritate  remittit ;  adeoque  dum  Ventricu- 
lorum  contradionemmoratur,  novum  ab  iis  impulfum  excipit,  ejufque 
partem,  eadem  ratione  atque  antea,  tunicis  Arteriarum  &  praecedenti 
Sanguini  impendit,  unde  iterum  retardatur,  &  alium  Ventriculorum 
idum  fufcipit,  &  fic  deinceps,  donee  omnis  ex  Ventriculis  fuerit  ex- 
pulfus. 

Prxter  caufam  fupra  expofitam,  fupereft  alia,  qua  Sanguis  ex  Corde 
effluens  gradatim  retardatur,  adeoque  novos  fucce/Iive  impetus  exci¬ 
pit  ex  Ventriculis  fefe  contrahentibus.  Nam  Sanguis  in  Arteriam  Aor- 
tarn  influens,  etiamfi  nulli  omnino  refiftemi*  occurrere  ponatur, 
adeoque  nullam  pati  Motus  fui  imminucionem,  tamen,  cum  ex  lato 
in  anguttum  fertur,  longitudine  perpetim  crefcit,  donee  totus  in  Aor- 
tam  pervenerit  j  cumque  (edio  Aorta  non  minuatur,  neceffario  minu- 
itur  Sanguinis  velocitas.  Motus  enim  Sanguinis  eft  in  ratione  compoJ 
fita,  ex  ratione  Sedionis  Aorta:,  velocitate  in  eadem,  &  longitudine 
Column*  Sanguine*,  per  Theorema  noftrum  III.  *  de  Motu  j«ua-*v  Parti.  Cb. 
rum  fluentium.  Cum  vero  ea  Sanguinis  portio,  qu*jam  pervenerit  inV.ir<fff.VIl. 
Aortam,  gradatim  retardetur,  retardabitur  inde  Sanguis  ilte  qui  adhuc^*- 
Ventriculo  continetur,  &  hinc  retardabitur  ipfius  Ventriculi  con- 
tradio.  Unde  Ventriculi  perpetuo  aliam  atque  aliarn  Motus  fni 
partem  Sanguini  contiguo,  his  de  caufis  perpetim  retardate,  comrnu- 
nicabunt.  Patet  vero  ilthinc,  ut  id  obiter  notemus,  alium  effe  Mctum 
Sanguinis  ex  Corde  erumpentis,  alium  ejufdem  jam  ex  Corde  expulfi, 

&intra  Arterias  fluentis.  Item  idum  five  impulfum  Ventriculorum  in 
Sanguinem  impreffum,  qui  alioqui  unicus  effet  futurus,  &  pundo 
temporis  tranfigeretur,  tamen  caufarum  didarum  vi,  quibus  Sanguis 
perpetim  retardatur,  per  totam  Cordis  Syftolen  continuari. 

Ventriculum  itaque  alterutrum  Cordis  Sanguinem  impellpntem  lice- 
bit  fpedare,  ut  datum  corpus  cum  data  celeritate  impingens  in  aliud 
corpus  quiefeens,  cui  Motus  fui  parte  communicata  ambo  corpora 
communi  velocitate  deferuntur.  Aiquatur  autem  Potentia  ejufdem 
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vel  Facto,  ex  pondere  Ventriculi  &  velocitate  ejus  initiali,  priufquam 

in  Sanguinem  impingat  ;  vel  Summa?  Motuum  ipfius  Ventriculi  ac 
Sanp-ninis  ex  eodem  nrnfluenfU  &  Unnic  nni  s-nmV:.,  _ 
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Sanguinis  ex  eodem  profluentis,  &  Motus  qui  tunicis  Arteriarum 
&  Sanguini  praxedenri  comniunicatus  eft  ;  vel  etiam,  ft  abefts 

*  ponatur 


<So 
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ponatur  omnis  Arteriarum  &  Sanguinis  pracedentis  refiftentia,  Summx 
Motuum  ipfius  Ventriculi  &  Sanguinis  effluentis. 

Theoretna  I.  Mot  us,  quo  Machina  cava  inaqualiter  contraBilis  in  contract  i- 
cnem  agitur,  aqualis  eft  fumma  Fattorum  ex  fingulis  Machine  farticulis  du* 
ills  in  velocities  refpetVivas. 

Patet  ex  Mechanics. 

Corol  i.  Machine  Menus  minor  eft  Fado  ex  pondere  Machine  dudo 
in  velocitatem  earum  Machine  partium,  qua?  omnium  celerrime  mo- 
vencur  inter  contrahendum. 

2.  Motus  Machine  ^quatur  Fado  ex  pondere  ejufdem,  dudo  in 
velocitatem  aliquam  mediam  inter  velocitates  earum  Machine  par- 
tium  qua?  omnium  celerrime,  &  earum  qua:  omnium  tardiffime,  mo*. 

ventur. 

3.  Si  Machine  plures  fimiles  fimiliter  fefe  contrahant,  velocitate  me¬ 
dia,  vel  ^quabili  vel  inxquabili,  fimiliter  tamen  auda  vel  imminuta  in 
omnibus  Machinist  Motus,  quo  Machina  qua?que  in  contradionem 
agitur,  rationem  obtinet  compofitam  ex  ratione  quadruplicate  Diame- 
tri  homology  ipfius  Machine,  8z  ratione  inverse  temporis,  quo  Machi¬ 
ne  contradio  perficicur  ,*  vel  rationem  compofitam  ex  ratione  ponderis 
Machine,  ratione  ejufdem  ponderis  fubtriplicata,  &  ratione  temporis 
inversa. 

a.  359*  P'r-9-  Theorema  XI.  uiex  Machina  cava  m squallier  contra&iih ,  A  ft  C  D,  aqua 
per  Machine  contraftionem  exprimatur ,  Motut  aqua  ex  orificio  A  profilientis 
aquatur  Summa  Faftoium  ex  Seffionibus  quibujvis  tranjverfis  omnium  aqua 
filamentorum  A  B,  AC,  AD  fingulis  duftii  in  longitudines  &  velocitates 
refpeffivas, 

Plate  1.  Fig,  8,  Demovftratio.  Loco  filamentorum  aqua?,  concipiatur  Machina  tubis 
minimis,  insequaliter  amplis,  A  B,  AC,  AD,  in  orificium  A  defi- 
nentibus,  tota  conftare. 

Eft  aqua?  Motus  in  quovis  tubo  a?qualis  fedioni  cuivis  ipfius  tubi, 
duda?  in  velocitatem  aqua?  per  fe&ionem  iftam  fluentis,  &  longitudinem 
tubi, per  "Theorem.  %.De  Aiotu  Aquar.  fiuent.  ProindeSumma  Motuum  aqua? 
tubis  in  omnibus  firnui  fumptis,  five  Motus  aqua?  ex  Machina:  orificio 
prorumpentis,  a?quaiis  eft  Summa?  Fadorum  ex  omnium  tuborum  five 
filamentorum  aqua:  fedionibus,  dudis  in  longitudines,  &  velocitates. 
refpedivas.  E.  D.  '  * 

Cord.  1.  Motus  aqua?  effluentis  minor  eft  Fado  ex  orificio  A, 
velocitate  aqua:  exeuntis,  &  longitudine  filamenti  aqua:  omnium  Ion- 
gifflmi.  Eft  enim  Fadum  ex  orificio  &  velocitate  aqua:  effluentis 
cequale  Summac  Fadorum  ex  fedionibus  filamentorum  fingulis  dudis 
in  velocitates  refpe&ivas ;  &  Summa  horum  Fadorum,  duda  in  Ion- 
git u dine m  filamenti  omnium  longifflmi,  major  eft  quam  Summa  eo- 
rundem  dudorum  cujufque  in  fuam  longitudinem. 

2;  Moms  aqua?  a:quatur  Fado  ex  orificio  A  &  velocitate  aqua:  exe- 
untrs,  dudo  in  longitudinem  aliquam  mediam  inter  longitudines  fila- 
mentorurn  longiiiimorum  8c  breviffimorum  :  vel  a:quatur  Fado  ex 

quantitate 
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quantitate  aqua?  dato  tempore  effluentis,  &  longitudine  media  pradi&a, 
applicato  ad  tempus  illud  datum. 

3.  Si  Machine  plures  fimiies  aqua  plena?  fimiliter  contrahantur,  five 
acquabili  velocicate  media,  five  inaequabili,  fimiliter  tamen  in  omnibus 
Machinis  au&a,  vel  imminuta  ,*  Motus,  quo  aqua  ex  Machine  cujuf- 
que  oriftcio  prorumpit,  rationem  habet  compofitam  ex  ratione  qua¬ 
druplicate  Diametri  cujufvis  homologa?  ipfius  Machine,  &  reciproca 
temporis  ratione,  quo  peragitur  Machine  contra&io  :  vei  rationem 
compofitam,  ex  ratione  ponderis  Machina?,  vel  molis  aqua?,  five  Ma- 
china  contents,  five  ex  eadem  expulfa?,  ratione  ejufdem  ponderis, 
vel  molis,  fubtriplicata,  &  ratione  temporis  reciproca. 

Problema.  Invenire  Votcntiam  Cordis. 

Sit  />=Pondus  Ventriculi  finiftri,  five  quantitas  Sanguinis  eidem  pon¬ 
ded  a?qualis. 

Superficies  interna  ejufdem.  . 

/=Longitudo  media  filamentorum  Sanguinis  ex  eodem  prode- 
untium. 

j=  Sedio  Aorta:. 

a—  Quantitas  Sanguinis  Ventriculo  finiftro  contenti. 

/==  Tempus,  quo  Sanguis  ex  Corde  expelleretur,  fublata  Arteria- 
rum  &  Sanguinis  pra?cedentis  refiftentia. 

<1/=  Velocitas  variabilis,  qua  Sanguis  ex  Corde  profiliens  per  Aor- 
tam  flueret,  fublata  refiftentia. 

*=Longitudo  variabilis  Aorta:  a  Sanguine  ex  Corde  effluente 
percurfa. 

Tempus,  quo  longitude*  percurritur. 

Inde  velocitas  media  variabilis  Sanguinis  Ventriculo  contigui,  five 

s  v 

media  velocitas  ipfius  Ventriculi=--.  - 

s  V 

Motus  Ventriculi  (per  Theor.  1.  Cor.  2.J — 

Motus  Sanguinis  eflluentis  (per  Theor .  2.  Cor  2 

Horum  Summa,  five  Potentia  Ventriculi  =  svx  4- H  Eftau“ 

tern  v~  Unde  per  Methodum  Newtenianam  iaverfam,  elicitur  Po* 

z,  _____ 

tentia  Ventriculi  =£5 +  *  +  h  Sed  cum  a  ~  t,  erit  j  *  =  q. 

2,  o  2  _ 

a  p  q  .  , 

Hinc  Potentia  Ventriculi  =—  *  'sTs  + 

Simili  rations  iavenitur  Potentia  dextri  Ventriculi  a  -~fv  *• 
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Literis  autem  Grsecis  eadem  fignificantur  in  dextro  Ventricula,  quse 
Latinis  in  finiftro. 

Hinc  tota  Cordis  Potentia 
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Si  ponatur  1  rtfmvl  B 

^  —  8  unc.  Avoird  =  15.  128  unc.  cub. 

«•—  4  =  6.  5-64 

5=10  unc.  quadrat. 

S  =  10 
l  =2  unc. 
x  —  1  v. 

^  =  2  unc.  Avoird.  —  5.  282  unc.  cub. 
j  =  0.  4185-  unc.  quadrat.  ?  Ex  Keillianis  Exp:ri- 
<r  —  o.  f  83  .  i  mentis. 

t  —  ot  1" 

Erie  Potentia  Ventriculorum  aequalis  motui  ponderum  fubferiptorum, 
nempe,  lib.  unc. 

Ventriculi  finiftri  — —  — —  9  .  1 

Ventriculi  dextri  - - -  — — •  - -  6  .  3 

Cordis  totius  - - —  -  —  if  .4 

Quorum  ponderum  ea  eft  velocicas,  qua  percurratur  longitudo  unci- 
alis  fingulis  minutis  fecundis. 

Cor.  1.  Quoties  Puli’us  fit  celerior  ;  aut  minuitur  refiftentia,  aut 
Potentia  Cordis  augetur,  aut  minor  folito  Sanguinis  copia  fingulis 
contradionibus  ex  Corde  expeliitur. 

2.  Si  Puifus  folito  tardior  fiat  ,*  necelfe  eft,  vel  augeatur  refiftentia, 
vel  Cordis  Potentia  minuatur,  vel  major  Sanguinis  moles  ex  Corde 
ejiciatur. 

Auda  refiftentia,  neceffario  vel  Puifus  retardabitur,  vel  auge- 
bitur  Cordis  Potentia  vel  Sanguinis  quantitas  folito  minor  ex  Corde 
exprimetur. 

4.  Imminuta  refiftentia,  vel  Puifus  acceieratur,  vel  major  San¬ 
guinis  copia  quaque  Syftole  ejicitur,  vel  Cordis  vires  minuuntur. 

5”.  Audfcis  Cordis  viribus,  neceffario  vel  augebitur  refiftentia,  vel 
Pullus  accelerabitur,  vel  plus  Sanguinis  ex  corde  ejicietur. 

6.  Viribus  Cordis  imminutis,  vel  minuatur  neceffe  eft  refiften¬ 
tia,  vel  Puifus  tardior  fiat,  vel  minus  Sanguinis  ex  Corde  expri- 
imatun 

7.  Cum  minor  Sanguinis  moles  ex  Corde  projicitur ;  vel  acceieratur 
Puifus  vel  Cordis  vires  minuuntur,  vel  augetur  refiftentia. 

8.  Cum  plus  Sanguinis  ex  Corde  exprimitur  ,•  vel  Puifus  tardior  fiet, 
vel  augebitur  Cordis  Potentia,  vel  refiftentia  minuetur. 

Schol.  1.  Ventriculorum  fuperficies  internas,  cum  fa<ftu  difficillimum 
videatur,  ut  accurate  determinentur ,  aut  etiam  ratiohabeatur  imminu- 
tionis,  quam  inter  comrahendum  patiuntur,  contenci  fuimus  prseter- 

propter 
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propter  aeftimare  :  cum  five  eafdem  12,  five  8  unciis  quadratis  fingulas 
aqaales  ftatueris,  perparva  repcriatur  Potentiarum  fa&a  mutatio. 
Quod  eciam  obfervari  poterit  de  longitudine  media  filamentorum  San¬ 
guinis.  .  Prazterea  differentias,  qua  Arterial  ambae,  earumque  rami 
Pr^x*m^  Corde  progredientes,  fe&ione  augentur,  ut  tfftimatu  per- 
dimciles  &  pene  infenfibiles,fiegligimus.  Alioqui  eflet  Cordis  Potentia 
tantillo  minor  ftatuenda,  quam  qua:  fupra  definica  eft. 

2.  Determinavit  vir  celeberrimus,  Jacobm  Keillius,  veiocitatem  San¬ 
guinis,  refiitentia  fubmota,  ex  Corde  efduentis,  earn  circiter,  qua  per- 
currantur  pedes,  6^-fingulis  minutis  fecundis.  Ponit  vero  file  celeri- 
tatem  Sanguinis  per  tocam  Syftolem  a:quabilem,  quam  nos  infigniter 
inaequalem  fieri,  &  perpetim  a  Syftoles  initio  retardari  fupra  oftendi- 
mus.  Hanc  fi  cui  definire  libuerit,  fubftituenda  eft,  in  quarta  /Equa- 
tione  fupra  pofita,  Potentia  Ventriculi  proxime  invenca,  &  ipfi  x  va¬ 
lor  quivis  cribuendus,  .ut  eliciatur  vt  five  velocitas  eidem  refpondens. 

Ita,  cum  initio  Syftoles  fit  fub  finem  vero*  —  ^,  determinatur 

s 

inde  ea  Sanguinis  velocitas  initio  Syftoles,  qua  pedes  14-iq  in  fins 
autem  qua  4^,  minuci  fecundi  fpatio  percurrantur.  Pariter  in  dextro- 
Ventriculo,  velocitas  Sanguinis  initialis  pedes  circiter  10^  ultima 
vero  5  pedes  eodem  temporis  fpatio  conficiet. 

Adhibuimus  hacftenus  earn  Hypothefin,  qua  Mufculi  Cordis  Ventri- 
culos  conftituentes  Motutn  omnem,  quo  adiguntur  in  contratftionem, 
Momento  temporis  concipiunt.  Quod  fi  ponamus  Motum  iis  corn- 
municari  non  unico  quidem  Momento,  fed  tan tillo  camen  temporis^ 
fpatio,  quod  !cum  tota  Syftoles  duratione  comparatum  rationem  obti- 
neat  admodum  exiguam  ;  erit  Cordis  Potentia  paululo  major  ftatuenda, 
quam  qua:  fupra  determinaca  eft.  Si  vero  ftatuatur  ifte  Motus,  pro- 
cedente  Syftole,  in  ratione  temporis  augeri  *  erit  totus  Motus  in  fine 
Syftoles  acquifitus  duplo  major  quam  fupra  pofuimus,  ubi  nulla  refi- 
ftentia  Sanguini  ex  Corde  profiuenti  objicitur  :  Ubi  autem  f ol ita  adeft 
refiftentia,  erit  idem  quintuplo  major  ,*  quod  infticuto  calculo  facile 
patebit.  Pari  ratione  poterit  calculus  nofter  ad  aliam  quamlibet  Hypo- 
thefin,qua  Ventriculorum  Motus  in  duplicata  vei  fuperiore  quavis  ratio-* 
ne  temporis  augeatur,  accommodari.  Potentia  vero  in  fine  acquifita  fu- 
prapofita  eliciecur  longe  major,  nempe  ex  ratione  duplicata  Potential 
tripla,  ex  triplicate  quadrupla,  ex  quadruplicate  quintupla,  &  fic  in, 
infinitum. 

Nobis  autem  videtur  fecunda  Hypothefis,  qua  Ventriculi  parvo 
admodum  temporis  fpatio  Motum  omnem  concipiunt,  ceteris  longe 
verifimilior.  Quum  necefte  fit,  ut  aliquid  temporis  impendatur  ad 
Motum  quemlibet  generandum  ,•  neque  videatur  adeo  tarde  increfcere 
Ventriculorum  Motus,ut  non  celerius  augeatur,  quam  ftcundum  tempos 
ris  rationem.  Motus  enim  Mufculorum  impetu  folp  Fluidorum  quo- 
rumcumque,  quae  ex  Sanguine  proveniunt,  perfici  nfcquit  ,•  quum  Bra- 
chio  alceiucro  Motum  exercere  poflimus  Mocu  Sanguinis  per  vafa  Cor¬ 
poris  s 
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poris  unlverfa  profluentis  longe  majorcm.  Relinquitur  ergo^  ut  Muf- 
culorum  fibra:  Ventriculos  Cordis  conftituentium,  rarefcentia  quadam 
liquorum  in  eafdem  influentium,  in  Motum  impellantur.  Ha:c  autem, 
-quoties  vim  magnam  concipiqplerumque  fubita  eft,_&  fere  inftantanea. 
Addequod  Ventriculorum  Motus  fecund-urn  hanc  Hypothefin  iongemi- 
nor  efficitur,  quam  in  tertia.  Non  folet  autem  fapientiffimus  Artifex, 
Rerum  Conditor,  in  operibus  fuis  plus  virium  adhibere,  quam  quantum 
i'ufficit  ad  finem  propoiitum  confequendum. 

C^terum  five  admitcatur  ifta  Hypochefis,  five  alia  quaecunque  ex 
fupra  di&is  verior  cenfeatur,  poterunt  omnia  Corollaria  noftra  eodem 
jure  ex  Problemate  deduci.  Quae  utrum  aliquid  adjumenti  afferant 
ad  Morborum  Hiftoriam  explicandam  Medico  fagaci  confiderandum 
permittimus.  Facile  autem  ex  morbi  cujufque  Natura  fciri  poterit, 
utrumau&afit  vel  imminuta  refiftentia.  Augeri  vero  credibile  eft  vel 
imminui  Cordis  vires  au&is  vel  imminutis  Ivjufcuiorum  reliquorum 
viribus,  quamvis  aliter  ftacuiffe  video  virurn  celeberrimum,  Laurentium 

Bellinum . 

Theorem*  HI.  Totus  Motus  refiftentia,  qua  Sanguini  ex  Corde  erumpenti 
durante  Syftole  objicitur,  five  totus  Motus,  qui  Sanguini  precedent's  &  Arte - 
r l arum  tunicis  communicator,  toti  Cordis  Votcntia  quamproxime  aqualiseft. 

Vem.  Perafta  Cordis  Syftole,  qua;  pars  Aorta:  &  Arteria:  Pulmonaijs 
Cordi  proxima  eft,  psrftat  plena  Sanguine  per  totam  Syftolem  Arteri¬ 
arum,  Nec  enim  patitur  earum  fabrica  &  nexus,  quo  Cordi  conjun&a: 
funt,  ut  tunicis  in  fefe  penitus  collabentibus  totx  occludantur,  neque 
poteft  earum  cavum  Sanguine  vacare.  Aiioqui  enim,  contrahentibus 
i'efe  reliquis  Arteriarum  partibus,  Sanguis  iifdem  contentus  retro  in  va¬ 
cuum  impeileretur,  mow  &  inucili  &  motui  Sanguinis  naturali  con- 
trario.  Turn  etiam  Valvula:  Semilunares  non  tenderentur  verfus  Ven¬ 
triculos.  adeoque  Sanguis  ex  Auriculis  in  Ventriculos  exprelTus,  etiam 
in  Diaftole  Cordis,  in  Arterias  protruderetur. 

Hinc  patet  Sanguinem  proxime  ex  Cor de  expulfum  Syftole  pera&a 
immotum  in  Arteriis  perfiftere,  adeoque  turn  omnem  Ventriculorum 
Motum  excepifle,  turn  eundem  totum  partim  Sanguini  antecedent!, 
partim  tunicis  Arteriarum  communicafTe.  g.  E.  D. 

Jheorema  IV.  Motus ,  qui  in  Syftole  Cordis  communicatur  Sanguini  prece¬ 
dents,  eft  ad  Motum  tunicis  Arteriarum  commumcatum ,  ut  tempus  Sjftoles  Cor¬ 
dis  ad  temp  us  Diaftoles  quam  proxime . 

Dem .  Quum  fanguis  per  vafa  Corporis  univerfa,  fi  partes  Arteriarum 
Cordi  propiores  exceperis,  acquabili  curfu  deferatur  ,•  neceile  eft,  uc 
turn  Motus  affridtu  Sanguinis  ad  vaforum  latera  deperditus,  turn 
Motus  Sanguini  redditus  a  Syftole  five  Cordis  five  Arteriarum,  a:qua- 
libus  temporibus  a:qualis  fit.  Qui  autem  Motus  a  Syftole  Arteriarum 
Sanguini  communicatur,  idem  eft  pra:cife,  qui  prius  a  Cordis  Syftole 
Arteriarum  tunicis  fuerat  impreffus,  cum  Arteria:  eodem  impetu  quo 
diftra&x  fuerint  etiam  reftituantur.  Et  Syftole  Arteriarum  cum  Cordis 
Diaftole  duratione  convenit.  Unde  patet  Propoficum.  g.  E.D. 
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Cor.  Si  ponamuscum  viro  dodiflimo  Jacobo  Kdllio ,  Syftolen  Cordis 
peragi  tertia  parte  temporis  inter  Pulfus  binos  intercept  ;  eric  Motus 
Sanguini  praecedenti  communicatus  totius  Potential  Cordis  pars  tertia  : 

Motus  vero  Arteriis  communicatus  prioris  duplus,  five  dua:  partes  ter- 
the  totius  Cordis  Potentise. 

Theorema  V.  In  diver fis  Animalibus  Votentsa  Cordis  rationem  obtinet  compofi* 
tam  ex  ratione  quadruplicatd  Diametri  cujufvis  bomolofcrt  Animalis ,  &  rati^ 
one  inversa  temporis,  quo  Cor  contrahitur  :  vel  rationem  c  cm pn fit  am,  ex  rations 
ponderis  vel  ipfius  Cordis  vel  integri  Animalis ,  ratione  ponderis  ejufdem  fub  - 
triplicatd,  &  ratione  temporis  reciprocd. 

Facile  demonftratur  vel  cxCorol.  Theor .  i  8z  2.  vel  ex  Potentid 

Cordis  Problemate  praecedente  definita, 

Cor.  1.  Si  ponatur  Cordis  Potentiam  rationem  obtinere  ponderis  vei 
ipfius  Cordis,  vel  integri  Animalis,  vel  Sanguinis  copia?  in  toto  Ani- 
mali ;  erit  Animalis  longitudo  in  ratione  temporis,  quo  Cordis  Syftc- 
le  perficitur,  five  in  r^uone  inversa  frequentias  Pulfuum. 

2.  Si  ratio  longitudinis  integri  Animalis  major  fuerit  ratione  inversa 
frequentia?  Pulfuum,  neceffe  eft  major  fit  ratio  Potential  Cordis  ratione 
ponderis  ejufdem. 

Schol  Quum  conftet  Experiments  Puerorum  Pulfus  non  effe  tanto 
frequentiores  Pulfibus  virorum  quanto  pueri  virorum  longitudinefupe- 
rantur,  concludendum  eft,  vi  fecundi  Corollarii,  Potentiam  Cordis  \  i-* 
rilis  majorem  obtinere  rationem  ad  Potentiam  Cordis  Pueri,  quam 
eft  ratio  ponderum.  Et  par  eft  ratio  in  ceteris  Mufculis.  Nam  fi  Cor¬ 
poris  robur  rationem  ponderis  fequeretur,  poffent  Pueri  arqualia  iti- 
nerum  fpatiaeodem  tempore  cum  viris  conficere. 

Simili  ratione  ac  Motum  fanguinis  ex  Ventriculis  Cordis  erumpen- 
tis  ope  Theorem.  2.  determinavimus,  poterit  quoque  Urina?  Motus  ex 
Urethra  profluentis  determinari.  Nempe  fi  ponatur  Urethras  Vefica?  lon¬ 
gitudo  12  unciis  ^qualis,  &  bin#  uncite  Urin#  minuti  fecundi  fpatio  e- 
mittantur,  erit  Motus  Urina?  effluentis  aequalis  Motui  ponderi  libra?  1 
quod  uncialem  longitudinem  fingulis  minutis  fecundis  percurrat.  Quoni- 
am  vero  Urina  non  folis  Vefica?  Urinaria?  viribus  contradivis,fed  etiam 
Diaphragmatis&  Mufculorum  abdominalium  ope  in  fubfidium  vocata, 
expellitur,  nequit  Vefica?  Potentia  ex  Motu  Urina?  profluentis  a?fti- 
mari. 

2.  Epiftolam  D.  Jurin,  in  Adis  Philofophicis  nuper.  publicatam,  Remarks  by 
legi  ,•  in  qua,  ea  qua?  a  me  traduntur  de  viribus  Cordis,  infirmare  co- £»*.  James 
natur  vir  Dodiffimus.  Cum  a?ftimatio  virium,  quibus  Cor  Sanguinem  >6j# 

expellit,  a  Borellio  fada,  fere  omnibus  valde  incredibilis  videbatur,  nonp‘ 
me  temerarium,  non  Borelli  nomini  injuriofum,  non  orbi  literato  ingra- 
tum  fadurum  exiftimavi,  fi  ad  verum  propius  accedere  tentarem.  In 
quo  Tentamine,  non  accuratam  virium  Cordis  definitionem  mihi 
propofitum  erat  dare,  fed  potius  methodum,  qua  ha?  vires  forte  inveniri  " 

poftent,  indicare  ;  &  Geometria?  peritiores  ad  Problematis  valde  defide- 
rati  inveftigationem  incitare. 
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Praecipuum  quod  Borellio,  D.  Moreland  t  mihi  objicit  vitium  eft,  quod 
in  Potentia  Cordis  aeftimanda,  quam  rationem  ad  pondus  iners,  vel 
corporis  gravitatem  obrineat,  determinare  fufcepimus.  “  Sed  Cor, 
inquit,  cum  &  ipfum  inter  contrahendum  movetur,  &  corpora  op- 
pofica,  Sanguinem  nempe  &  arteriarum  tunicas,  in  motum  impellit, 
patet  ejus  Fotentiam  non  alia  ratione  fciri  pofle  quanta  fit,  quam  ut 
motus  hujus  quantitatem  cognitam  teneamus.  Motus  autem  quiiibet 
“  cum  pondere  quiefcente  comparari  non  magis  poteft,  quam  linea 
tc  cum  redangulo/  At  anemine  certe  noftrum,  quod  fcio,  eft  Motus 
Cordis  cum  pondere  quiefcente  comparatus.  Potentiam  autem  Cor¬ 
dis,  feu  vim  Cordis  motricem  &  Sanguinem  impellentem  cum  pondere 
conferre,  quid  prohibet  non  video.  Quamquam  enim  inter  Pondus  Sc 
Motum  corporis  folidi  nulla  fit  relatio,  vis  tamen  motrix,  fi  in  fluidum 
agit,  ad  vim  gravitatis  quandam  certe  rationem  habet.  Et  revera  vis 
corporis  motrix,  certam  in  fluido  motus  quai*itatem  in  daco  tempore 
efticiens,  aequalis  eft  ponderi,  quod  vi  gravitatis  cadendo,  in  eodem 
tempore,  eandem  motus  quantitatem  fibi  acquirit.  Hinc  vis,  qua  ex 
onficio  aliquo  aqua  exprimitur,  certo  ponderi  aequalis  effe  dicitur: 
quia  pondus  datum,  &  visaquam  exprimens  sequales  motus  in  tempo- 
ribus  azqualibus  generant.  Hie  gepuinus  Corollarii  Newtonians  fenfus 
mihi  videtur  effe,  nec  ab  hoc  fenfu  diferepant,  quae  de  Cordis  viribus 
explicui.  Verba  Newtoni  fun t,  Visy  qua  totus  aqua  exilientis  motus generari 
foteft,  a  quails  eft  ponderi ,  &c.  quae  non  fatis  attendiffe  videtur  Jurinius , 
cum  dicit  Pondus  autem  illud  quo  motus  aqua  ex  vafe  effluentis  generari  pt,- 
teft,  Sic.  Sed  fi  hac  re  a  nobis  peccatutn  eft,  cum  lummis  certe  hujus 
fa^culi  Geometris  Hugcnio  Sz  Newtono  peccavimus,  quorum  uterque  vim 
fluidorum  per  vim  gravitatis  exponit.  Nec  in  Corol.  prardido  id  folu  tu¬ 
rn  o  do  facie  New  tonus ,  fed  in  aliis  etiam  locis  oftendit  Methodum,  qua 
ratio  refiftentiae  Medii,  id  eft,  adionis  fluidi  in  corpus  folidum,  ad  vim 
Gravitatis  vel  centripetam  inveniri  poteft,  ut  vide.ri  licet  in  Prep.  4 ta  Sz 
fta  Libri  fecundi,  eorumque  Corollariis.  Alia  profedo  eft  adio  flui- 
dorum  in  folidum,  &  alia  folidorum  in  fe  invicem.  F!uidum,data  velo- 
citate  motum,  datum  pondus  fuftinere  poteft,  cum  fluidi  partes  fibi 
mutuo  continuo  fuccedentes  in  pondus  impingunt,  adeoque  vis  fluidi 
eft  revera  ponderi  aequalis,*  fed  cum  Solidorum  non  par  eft  ratio,  eo- 
i'um  Vis  cum  Gravitate  comparari  nequit. 

Me  infuper  reprehendit  Vir  ingeniofillimus,  quod  velocitatem  San¬ 
guinis  e  corde  detrufl,  per  tocam  fyftolem  aqualem  pofui,  quam  ille 
valde  in^qualem  effe  demonftravit.  Verum  a  me  nufquam  Sanguini 
squalis  data  eft  velocitas,  fed  pro  fumma  omnium  velocitatum  mediant 
pofui.  Se^  utruot  aequalis  vel  inaequalis  eft  Sanguinis  e  Corde  ejedi 
ceieritas,  nondum  fatis  mihi  conftat,*  certe  quae  pro  aequali  velocicate 
itat  ratio,  ea  mihi  in  praefens  firmior  videtur. 

Quod  in  altera  methodo  quae  fubjunda  eft,  illi  difplicet,  eft  certe 
aiiumptio  ilia  quae  a  Bovellto ,  aliifque  viris  dodis  faepius  ufurpata  eft, 
nempe,  quod  fimilium  mufculortmi  vires  funt  in  ratione  ponderum. 
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Aliam  virium  rationem  in  Theoremate  ffoftabilire  conatur  Jurinius : 
fed  cum  ex  communi  omnium  Theorematum  Principio  oritur  demon- 
ft ratio,  communi  etiam  eorum  fato  involvetur :  Si  enim  principium  illud 
fallax  elt,  (  ut  mihi  videtur)  necad  cafus  ad  quos  adhibetur,  congruit; 
corruunt  certe  omnia,  quae  hac  bafi  innituntur.  Supponit  Vir  Ciar. 
Vaforum  tunicas  in  Sanguinem  intus  contentum  impetu  irruere,  & 
motus  fui  partem  Sanguini  idu  communicare:  8z  hie  in  motu  Cordis, 
vulc  Ventriculum  tanquam  folidum  Corpus,  data  velocitate  motum, 
in  Sanguinem  impingere,  &  idu  motus  fui  partem  illi  impertire :  qua? 
fuppofitio  nec  Sanguinis  nec  Cordis,  nec  Aeris  e  Pulmone  expredi 
motui  competit,  nec,  ulla  minimorum  iduum  reiteradone,  horum  tno- 
tibus  ita  accommodari  poteft,  quin  qu#  inde  deducentur  conclufiones 
pro  incertis  &  omnino  falfis  haberi  debeant. 

Cum  inter  Sanguinem  &  Cordis  intimum  nullum  intercedit  fpatium, 
fed  eft  alter  alteri  contiguus,  non  idu  hoc  in  ilium,  fed  preffu  agit; 
nec  ullam  in  initio  fu#  contradionis  celeritatem  ventriculi  habent,  fed 
fe  contrahendo  velocitatem  tempore  acquirunt,  tanquam  gravia  caden- 
do,  vel  ut  fluida  rarefcendo,  ex  quo  forte  omnis  vis  Cordis  oritur. 
Adeoque  non  aequabilis  eft  motus  contradionis,  ut  vult  Vir  Dodiffi- 
mus,  fed  eft  motus  inftar  cadentis  acceleratus.  Idem  igitur  eft  difcri- 
men  inter  idum  quo  Cor  Sanguinem  ferire  vult  Jurinius ,  &  prefluram 
qua  Cor  revera  in  Sanguinem  agit,  quod  eft  inter  adionem  corporis 
folidi  mod  &  vim  gravitatis:  fed  ipfofatente  h#c  comparari  nequeunt, 
adeoque  preffura  feu  adio  cordis  in  Sanguinem  per  idum  nec  a  Viro 
laudato  expofita  eft,  nec  unquam  exponi  poteft.  Hanc  fententiam 
confirmat  ipfa  Cordis  potentia  a  Viro  Cl.  inventa.  Si  enim  pondus 
data  velocitate  motum  cordis  potential  sequale  effet,  tunc  Sanguis 
omrii  vi  Cordis  in  pondus  illud  direde  impulfus  motum  ponderis 
temporis  momento  deftrupret :  fed  quocunque  magno  impetu  pon¬ 
ded  occurrat  Sanguis,  nunquam  illi  omnem  motum  in  inftanti  eripiet, 
adeoque  eft  hoc  pondere  potentia  Cordis  minor,  nec  rede  per  motum 
ponderis  vires  Cordis  exponuntur. 

Fluidorum  vires  in  corpora  folida,  ubique  eodem  prorfus  modo  quo 
folidorum  vires  in  fe  invicem,  Jurinius  #ftimat  &  perpendit,  cum  ta- 
men  maxima  interfit  differentia  ,•  &  ab  hoc  capite  fluit  quicquid  eft  in 
illius  Propofitionibus  erroris,  Ubi  enim  corpus  folidum,  cujus  partes 
firmiter  inter  fe  coherent,  in  aliud  impingit,  unaqu#que  corporis  par- 
ticula  fimul  &  femel  fuam  alteri  vim  imperdt :  at  res  aliter  fe  habet  in 
fluidis,  in  queis  nulla  eft  partium  cohaerenda,  nulla  fluidi  pars,  nifi  in 
ipfo  tadu,  in  corpus  fibi  oppofitum  agit ;  idcirco  cum  columna  aqua: 
adverfus  corpus  folidum  furfum  vertitur,  partes  columns  a  corpore  re- 
motiores  nullam  illi  vim  imprimunt.  Corpus  etiam  folidum  unicum 
folummodo  idum  alteri  ccmmunicat;  at  columna  fluidi  in  corpus  fibi 
oppofitum  continue  agit,  &  minima  column#  pars  minimo  temporis 
momento,  idum  infinite  parvum  illi  imprimit,  eodem  prorfus  modo 
quo  gravia  cadendo  agunt,  quibus  igitur  fluidorum  motus  rede  com- 
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paratur.  Porro  omnis  motus  corporis  folidi  in  alterum  direde  impin- 
gentis  in  temporis  momenco  deftrui  poteft  :  fed  motus  folidi  vim  fluido 
imprimentis,non  nifi  gradatim  imminuitur,  &  in  dato  tempore  evanef- 
ciqpari  ratione,qua  Gravitas  in  corpus  furfummiffum  vim  fuam  exerit. 
Ex  quibus  fatis  abunde  conltat,  inter  vim  fluidi  in  motum  adi,  &  vim 
gravitatis  magnam  effe  affinitatem,  &  unam  per  alteram  rede  exponi 
poffe  ,•  vim  autem  corporis  folidi  ad  vim  gravitatis  referri  non  poffe, 
Cumque  hanc  difFerentiam  non  fatis  attendiffe  videtur  Dodiffimus 
Jurinius ,  a  vero  multum  aberraffe  mihi  videtur.  Si  igitur  fepofua  lua 
de  Vaforum  idu  hypothefi,  &  vi  preffurae,  qua  Natura  utitur,  pro 
Priqcipio  adhibica,  alia  Theoremata  de  Cordis  &  Sanguinis  motu  Sc 
viribus,  elegante  fua  demonftrationis  methodo,  conftruere  dignabitur, 
fefe  dignum,  mihi  certe  gratum*  nec  eruditis  inutile  prafftiterit. 

HepydtO'fy  3.  Queritur  primo  Vir  Clariffimus,  quod  fefe  una  cum  Dodiffi* 

Br.  Jurin.  ».  mis  Viris  Borello,  Sz  Morlando,  tanquam  Cordis  Motum  cum  pondere 

3&2.  P.  103^.  inerti  conferentem,  injufte  perftrinxerim.  Ego  certe,  cum  prius  no- 
taffem  Motum  quendam  Sanguinis  Sz  Arteriarum  ex  Cordis  Vi  oriri, 
dixi  tandem  fciri  non  polfe  Cordis  Potentiam  quanta  fit,  nifi  Motus 
hujufce  quantitatem  cognitam  teneamus :  Motum  vero  quemlibet  cum 
pondere  quiefcente  comparari  non  magis  poffe,  quam  Lineam  cum 
Redangulo.  Quibus  verbis  id  fignificare  volui,  Dodiffimos  Viros  non 
quidem  diferte  Motum  Cordis  cum  pondere  quiefcente  comparare,  fed 
ipfos,  cum  Cordis  Potentiam  perpondus  exponerent,  nullam  oftendifle 
rationem,  qua  Motus  quantitas  ex  Cordis  Potentia  oriundi  poffet  sefti- 
niari.  Ex  hac  Objedione,  fi  rede  affequor  mentem  Viri  Clariffimi, 
ita  fefe  expedire  conatur.  Cordis  Potentia  in  preffione  confiftit, 
eamque  aequabiliter  in  Sanguinem  impendit,  eodem  prorfus  rnodo, 
quo  Gravitatis  vis  deorfum  pondus  impellit,  8 1  adione  perpetui  iq  mo¬ 
tum  accelerat.  Proinde,  cum  Cordis  Potentia  ponderi  per  Corolla- 
rium  Newtonianum  definito  aequalis  eft,  ea  Motum  eundem  durante 
Syftole  in  Sanguinem  imprimet,  quem  pondus  iftud  eodem  tempore  ca- 
dendo  per  Gravitatis  vim  comparabit.  Ita  vero  cum  mentem  fuam  expo- 
nit  Vir  Cl.  fublatam  iri  penitus  Objedionem  iftam  noftram  confitemur  • 
fi  nimirum  Cordis  Potentia  prasdido  ponderi  «equalisfit,eademq^confiftat 
inaequabili  preffione  per  totam  Syftolencontinuata.  Atquiex  duabus  iftis 
Propofitionibus  pofteriorem  neutiquam  probare  conatur  vir  dodiffimus^ 
fed  Hypothefe^s  loco  ponit  ,•  quam  vis  nos  rationibus  quibufdam  addudis 
contrariam  Sententiam  conati  fumus  verifimiliorem  reddere  ;  nempe, 
quod  Cordis  Potentia  nequaquam  aequabiliteragat  in  Sanguinem  per  to¬ 
tam  Syftolen,  fed  cum  totas  vires  exigua  temporis  particula  collegerit, 
inde  uno  impetu  in  Sanguinem.  irruat,  eumque  ex  Ventriculis  expellat, 
eo  modo  quem  in  Differtatione  noftra  Epiftolari  fufius  expofuimus. 
Priorem  vero  Propofitionem,  etiam  conceffa  Viro  CL  ifta  Hypothefi* 
falfam  effe  mox  demonftrabimas* 
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Corollarii  Newtonian!  fenfum  qaod  attinet,  nolumus  Le<ftori  molefti- 
am  nimiam  facdTere,  cum  neque  putemus  ejus  interelTe  uter  Newtoni 
mentem  re&ius  acceperit  ,•  neque  ita  perfpicue  fententiam  fuam  expo- 
fuerit  Do&iflimus  Adverfarius.quin  periculum  fit,ne  aliquem  ei  fenfum 
affingamus.quem  ipfe  forfitan,fi  poflet  adhuc  fe  defendere,  foret  repu- 
diaturus.  Id  vero  adnotaffe  opera:  pretium  erit,  quod  cum  loquatur 
Keillius  de  Vi  qua  ex  Orificio  aliquoaqua  exprimitur,  Newtonus  nullum 
omnino  verbum  in  ifto  Corollario  pofuerit,  quo  Aqua  per  vim  aliquam 
exprimi  fignificetur ;  fed  pondus  folum  determinaverit  #quale  ifti  vi, 
qua  totus  aquas  effluentis  Motus  generari  poteft,  five  quod  Gravicatis  > 

Vi  cadendo  Motum  comparare  poteft  Motui  aquae  .eodem  tempore  ef- 
fhientis  #qualem. 

Quod  aiitem  Corollarium  illud,  fi  non  male  intellexerit  Vir  Cl-  certe  ' 
lion  fatis  apte  ufurparit,  facile  perfpiciet  Ledor  Eruditus,  qui  animum 
adverterit,  quid  incerfit  difcriminis  inter  effluxum  aqu#  ex  foramine  in 
fundo  vafis  femper  pleni  quomodo  a  Newtono  confideratur  in  eo  Corol¬ 
lario,  &  effluxum  Sanguinis  ex  Corde  in  Aortam.  In  cafu  enim  priori 
aqua  jam  totam  velocitatem  comparavit,  &  per  datum  temporis 
fpatium  #quabiliter  effluit  ex  foramine.  At  Cordis  Vis  per  Hypothec 
fin  Kdllianam  applicatur  Sanguini  in  Ventriculo  qu.iefcend,  &  eum  ; 
primo  temporis  momento  velocitate  infinite  parva  verfus  Aortam  pro- 
pellit,*  continuata  vero  #quabili  preflione  tandem  ei  finitam  veloci¬ 
tatem  imprimit,  eamque  perpetim  auget,  donee  omnem  Sanguinem 
ex  Ventriculo  expulerit. 

Rurfum  in  cafu  Newtoniano  confideratur  Motus  non  quidem  totius 
aquas  Catarada  content#,  qu#  omnis  in  motu  conftituta  eft,  &  diverfa  - 
velocitate  verfus  exitum  tendit,  fed  aquas  folum  in  ipfo  foramine  pod- 
t#  &  jam  exilientis.  Vis  autem  Cordis  toti  Sanguinis  moli  Veri» 
triculo  content#  Motum  imprimit,  totamque  Aortam  verfus  pro- 
pellit. 

Denique  negamus  pondus  quinque  unciarum,  k  Viro  Cl.  determina- 
tum,  poffe  earn  Motus  quantitatem  durante  Cordis  Syftole  per  Gravi- 
tatis  Vim  comparare,  quam  Cordis  Potentia  prt>ducit,  concelfa  etiam 
ei  Hypothefi  ifta,  quod  Cordis  Potentia  in  #quabili  preflione  confiftac. 

Per  hanc  enim  Hypothefin  eric  Motus  a  Ventriculi  flniftri  Potentia 
produdus,ex  Calculo  noftro  *  [Tranf  Numb.  5  5*9,  p.  932,954-]  asqualis 
Motui  Ponderis  Qdodecim  librarum  circiter,  quod  fmgulis  minutis  61 , 62., 
fecundis  longitudinem  uncialem  percurrat.  Motus  autem,  quern  pon¬ 
dus  quinque  unciarum  durante  Cordis  Syftole,  fi  tollatur  omnis  Arte- 
riarum  &  Sanguinis  pr#cedentis  rdiftentia,  five  decima  parte  minuti  < 
fecundi,  per  Gravitatis  vim  comparabic.  #quabitur  fere  Motui  Ponde¬ 
ris  duodecim  librarum,  quod  fuprapoiita  velocitate  moveatur.  Quod 
fi  cui  libuerit  adfumpta  hac  Hypothefi  verum  pondus  definire,  quod 
Cordis  Potenti#  #quale  elt,  is  pofito  Calculo  eliciet  pondus  unciarum 
circiter  feptem  eumfemiffe.  Hoc  enim  durante  Syftole  Cordis  eundefn 
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fere  Motum  cadendo  comparabit,  quern  producit  ipfa  Cordis  Po-. 

.  temia, 

Sed  inquiet  forfitan  aliquis  diferimen  modo  expofitum  inter  Motum 
a  Keilliano  pondere  acquifuum,  &  Motum  ex  Potentia  Cordis  oriundunr 
ind.e  proficifci  potuifife,  quod  forte  minus  accurate  fuerint  pofitiones 
i\\x,  quibus  Charadteres  Algebraicos  in  Caiculo  noftro  ad  numeros 
revocavimus.  Cui  dubio  ut  occurramus,  &  oftendamus  fimul  nos  longe 
majus  diferimen  inventuros  fuiffe,  nifi  contigiflet  ut  pofitiones  ifta: 
Keillio  faverent  ,*  opera:  pretium  erit  cafum  aliquem  fimpliciorem  ad- 
jfumere,  quo  data  moles  aquae,  per  datum  Orificium,  dato  tempore,  per 
vim  aiiquam  five  preffionem  aequabilem  exprimatur,  qua:  funt  conditio 
onesab  Adverfario  pofitae  ad  Focentiam  Cordis  definiendam.  In  eo  au- 
tem  cafu  demonftrabimus  neque  Motum  aqua:effluentis,  neque  Motum 
.  toti  tandem  moli  aqu^e  per  vim  illam  impreffum,  Motui  aquae  in  Gc- 
rollario  Newtoniano ,  neque  Vim  earn  five  preffionem,  ponderi  per  iftud 
Corollarium  definito,  aequari.  Quod  fi  prseftare  licuerit,  corruat  fun- 
ditus  necelTe  eft  tota  demonftratio  Keilliana. 

Adfumemus  igitur  Cylindrum  aquae  datum,  tubo  Cylindrico  infinite 
longitudinis  contentum;  eritque  pro  orificio  ifta  fedtio  tubi  ad  quam 
pertingit  utralibet  aqua?  fuperficies,  alteri  autem  fuperficiei  Vis  appii- 
cabitur  ope  Emboli  eadem  Diametro  cum  ipfo  tubo.  Perfluat  jam 
dato  tempore  data  quasvis  aqua:  quantitas  per  didtam  fedtionem  tubi  ; 
turn  alia  quantitas  a:qualis  per  foramen  pari  Diametro  factum  in  fundo 
vafis,  quod  more  Newtoniano  ufque  plenum  confervatur  :  &  primo 
loco  difpiciamus,  utrum  pares  futuri  fint  in  utroque  cafu  Motus  aqua: 
effluentis. 

•  Exponatur  tetnpus  effluxus  aquae  per  redtam  A  C,  velocitas  autem 
aequabilis,  qua  aqua  effiuit  ex  foramine  in  fundo  vafis  per  redtam  A  B. 
Unde  moles  aqua:  effluentis  ex  foramine,  cum  fit  in  ratione  temporis 
&  velocitatis  conjundtim,exponetur  per  Redtangulum  A  BCD  ;  &  Mo¬ 
tus  ejufdem  exponetur  per  folidum  Parallelepipedon,  exeodem  Redtan- 
gulo  dudto  in  altitudinem  A  quippe  qui  fit  in  ratione  compofita 
exrationibus  molis  &  velocitacis. 

In  cafu  altero,  ubi  aqua  per  tubum  Cylindricum  fluit,  tempus,  ut 
prius,  exponetur  per  eandem  redt  am  A  C ;  velocitas  autem  aqua:  erit 
in  ratione  temporis,  quippe  cum  vis  adhibita,  ex  Hypothefi,  in  datam 
aqua:  molem  acquabiliter  agat,  Sr'proinde  repraefentabitur  per  redtam 
♦  9*  mutabilem  F  G,  redta i  A  Fy  five  tempori  ab  initio  effluxus,  proportion 
nalem.  Molecula  autem  aqua:,  particula  temporis  F  H  prsdidtam  Sec- 
tionem  praeterfluens,  exponetur  per  Redtangulum  ex  ipsa  F  Hdudtain 
exfouentern  velocitatis  FG  ;  vel  fievanefeere  intelligatur  re^ftula  FH per 
Trapezium  FG  1  H}  &  moles  aqua:to:o  tempore  A  C  praeierfluens  figni- 
ficabitur  per  Triangulum  Redtangulum  ^  C  E .  Et  quoniam  ex  Hypothefi 
moles  ifta  moli  aqua:  in  cafu  priore  effluent!  a:qualis  eft, erit  Triangulum 
ACE  a:quale  Pve<ftangulo  A  BDC ;  unde  C  E,  five  velocitas  acquifita 
in  fine  temporis  a  C,  dupla  erit  velocitatis  C  D  five  A  B ,  qua  aqua  ex 
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foramine  in  (undo  vafis  effluebat.  Motus  autem  aquas  particula  tern- 
poris  F  H  praeterlabentis,  cum  fit  in  ratione  moiis  &  velocitatis  con- 
jundim,  exponetur  per  Prifma  evanefcens,  quod  fit  ex  Trapezio  FG 
IH  dudo  in  velocitacem  FG:  Unde  totus  Motus  aquas  toto  tempore 
A  C  praeterfluentis  exponetur  per  Pyramidem,  cujus  balls  eft  Quadra- 
turn  redas  C  E,  cujufque  alticudo  perpendicuiaris  eft  ipfa  AC.  Quas 
Pyramis  cum  fit  ad  Parallelepipedon  cafu  priore  definitum^  ut  4  ad  3, 
erunt  quoque  Motus  aquas  effluentis  in  utroque  cafu  in  eadem  ratione, 
&  proinde  inaequales,  quod  primo  loco  demonftrandum  fufceperamus. 

Proximum  eft,  ut  oltendamus  Motum  tandem  impreflum  toti  aquae 
tubo  contents  non  efte  asqualem  Motui  in  exemplo  primo  determinate. 
Hie  autem,  cum  tota’  ifta  moles  aquas  per  pofitiones  fupra  feriptas  neu- 
tiquam  definica  fir,  adfumemus  earn  asqualem  moli  expofita:  per  Red- 
angulum  A  BCD,  qua;  in  cafu  primo  efftuit  ex  foramine,  quasque  in 
fecundo  fedionem  didam  prasterfluit.  Unde  cum  totus  Motus  ei  tan¬ 
dem  impreflus  fit,  in  ratione  moiis  &  velocitatis  in  fine  acquifitas,  idem 
exponetur  per  Parallelepipedon  ex  Redangulo  A  B  DC  dudo  in  red¬ 
am  C  E.  Hoc  autem  eft  ad  Parallelepipedon,  primo  cafu  definitum,  ex 
eodem  Redangulo  &  reda  C  D,  ut  altitudo  C  E  ad  altitudinem  C  D, 
five  in  ratione  dupla,  Porro,  cum  molem  aquas  tubo  content#  per 
quodvis  aliud  Redangulum,  loco  Redanguli  A  HC  D,  exponere  licui- 
flet,  patet  inde  Motum  hunc  pofte  quamlibet  rationem  ad  Motum  pri¬ 
mo  cafu  definitum  obtinere,  &  idcirco  nequaquam  eidem  effe  #qua- 
lem.  Quoderat  fecundo  loco  demonftrandum. 

Supereft,  ut  oltendamus  Vim  in  hoc  cafu  adhibitam  ponderiper  Co* 
rollarium  JSJewtonianum  definito  non  effe  asqualem.  H#c  autem  Vis  & 
vis  Gravitatis  agens  in  iftud  pondus,  cum  ambas  fint  #quabiles,  erunc 
in  ratione  Motuum  ex  iildem  dato  tempore  produdorum.  Quoscum 
inasqualesefle  modo  demonftratum  fit,  erinc  illas  vires  icidem  inxquales. 
Quod  erac  demonftrandum  poftremo. 

Pergit  Vir  Cl.  ad  alterum  illud  vitium,  quod  ego  in  ejus  foludone 
reprehenderam,  nempe  quod  velocitatem  Sanguinis  ex  Gorde  effluentis 
sequabilem  pofuerit,  quam  infigniter  inasqualcm  fieri  a  me  demonftra¬ 
tum  eft.  Negat  autem  fe  sequabilem  velocitatem  Sanguini  tribuifle,  fed 
pro  fummadiverfarum  omnium  velocicatum  velocitatem  mediam  ufur- 
pafie.  Prasterea  nondum  fatis  fibi  conftare  dicit,  utrum  asqualis  vel  inaqua- 
lis  fit  Sanguinis  ejedi  velocitas,  fed  quas  pro  asquali  velocitate  ftat  jatio, 
earn  fibi  firmiorem  videri.  Utrum  vero,  qui  velocitatem  Sanguinis  in- 
venturus  molem  Sanguinis  expulfi  ad  orificium  Aortas  applicat,  nulla 
fada  mentione  neque  diverfarum  velocicatum,  neque  velocitatis  me¬ 
diae,  velocitatem  Sanguinis  asquabilem  ponat,  penes  asquurn  Ledorern 
fit  Judicium.  Idem  quoque  facile  asftimabit,  urrum  Vis  aliqua  five  preffio 
fluido  in  vafe  quiefcenii  applicata,  quas  eft  Hypothefis  Viri  Dodiffimi, 
id  fluidum  primo  temporis  momento,  eadem  velocitate  qua  in  fine,  pro¬ 
pul  fur  a  fit. 

Poltquam  ita  fatisfadum  putat  Vir  Cl.  iis  Objedionibus,  quas  con¬ 
tra  priorem  fuam  Methodum  auuleram,  jam  ad  aksram  illam  faciiiorem 
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vindicandam  accedit.  In  hac  Ego  animadverteram  Virum  CL  adfu- 
mere  iftam  Propofitionem,  quod  Vires  Cordis  in  diverfis  Animalibus 
fine  in  ratione  ponderum,  item  ponere  velocitatem  Sanguinis  ex  feda 
liiaca  Arteria  profluentis  aequalem  ei,  qua  Sanguis  exCorde  in  Aortam 
emittitur;  quas  ambas  poiitiones  fal fas  effe  nobis  demonftratum  eft. 
Vitium  pofteriusnon  defendit  Vir  Cl.  prius  vero  tuetur  Borelli  &aliorum 
Dodorum  Virorum  audoritate,  qui  affumptionem  iftam  faepius  ufur- 
parunt.  It  a  qui  deni,  &  nos  ejufnodi  affumptionem  in  Borello  repre- 
hendimus,  neque  valet  cujufquam  audoritas  contra  legitimam  demon- 
ftrationem.  Supereft  ergo  Viro  Cl.  ad  examen  revocanda  noftra  de- 
monftratio.  Hanc  autem  fallaci  quodam  Principio  inniti  putat  ;  quo 
.cum  omnia  Theoremata  noftra  fuperftruda  fmt/communi  ruina  om¬ 
nia  involvk.  Ait  enim  me  ponere,  quod  Ventriculi  Cordis,  tanquam 
folidum  corpus  data  velocitate  motum,  in  Sanguinem  impingunt,  eo- 
que  idu  Motus  fui  partem  eidem  communicant.  Quam  Hypothefin 
Mocui  neque  Sanguinis,  neque  Cordis,  neque  Aeris  ex  Puimpne  ex- 
,pre(Ii,  competere  cenfet  Vir  Clarifiimus. 

Quod  Pulmonem  attinet,  quoniam  hoc  obiter  attingere  voluit  Vir 
D.  agnofeo  me  confideraffe  Pulmonem  inter  contrahendum  tanquam 
data  velocitate  impingentem  in  Aerem  contentum;  idque  confulto  fe- 
•  ciffe  profiteor,  Quum  enim  turn  Bellinusy  turn  alii  multi  Viri  Dodiffi- 
mi,  quos  inter  eminet  Cl.  Adverfarius,  multa  protulerint  de  Vi  ilia, 
•qua  Aer  inter  expirandum  in  Sanguinem  Pultnones  prseterfluentem  agir, 
ejufque  moleculas  diffolvit,*  quam  folutionem  ipfo  expirationis  initio 
cenfent  accidere ;  mihi  propofitum  erat  hanc  ipforum  fententiam  ad 
trutinam  revocare.  Videbam  autem,  quod,  fi  aerem  per  Vim  aquabi- 
Jem  five  preffionem  expelli  ftatuerem,  Motus  aeri  a  Pulmone  impreffus 
.initio  exfpirandi,  five  readio  aeris  in  Pulmonem,  adeoque  in  Sanguis 
nem  pr^terfluentem,  pro  quantitate  infinite  parva  habenda  erat,  adeo¬ 
que  nihil  omnino  eorum  effeduum,  qua:  ipfi  adferibebantur,  pra:ftare 
poterat.  Ita  vero  fi  feciffem,  jure  quefturos  putabam  Bellini  fequaces, 
quod  inique  fecum  agerecur,*  quippe  cum  rejiceretur  ipforum  fententia 
propter  demonftrationem  ex  Hypothefi  arbitraria  &  eadem  omnium 
adverfiffima  dedudam.  Malui  igitur  ex  ilia  Hypothefi  demonftratio¬ 
nem  deducere,  qua:  omnium  maxime  ipiis  faveret,  maximamque  Mo¬ 
tus  quantitatem  exfpirandi  initio  aeri  tribueret.  Hsec  autem  erat,  qua 
ponebatur  Pulmo  initio  exfpirationis  data  velocitate  in  Aerem  im- 
pingere. 

Caeterum  in  Potentia  Cordis  definienda  iftam  quidem  Hypothefin, 
qua  ipfius  Ventriculi,  omni  impetu  momento  temporis  concepto,  tan¬ 
quam  folidum  corpus  data  velocitate  praeditum,  in  Sanguinem  irruunt, 
primo  loco  propono,  tanquam  omnium  fimpliciflimam,  ex  eaque  folu¬ 
tionem  deduco.  Atqui  deinde  confidero  turn  earn  Hypothefin,  qua 
Ventriculi  Cordis  Motum  omnem  fuum  particula  temporis  admodum 
parva  concipiunt,  quaeque  mihi  verifimillima  videtur,  turn  ipfam  Hy- 
pothelin  Keillianam ,  atque  alias  infinitas,  iifque  omnibus  folutionem 
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meam  accommodo.  Adeo  ut,  five  iftud  Principium  incertum  &  fallaxs 
five  verum  &  ftabile  reperiatur,  nihil  exinde  foiutionis  noftras  cerdtu- 
dini  detrahatur. 

Non  tamen  videmus  aliquid  argumenti  allatum,  quo  minus iftam  port- 
tionem  nobis  adhibere,  pari  jure  aeque  Viro  Cl.  contrariam  illam  de 
Vi  five  preffione  ufurpare,  licuerit.  Nihil  fane  fpatii  inter  parietes  Ven- 
trfculorum  &  Sanguinem  intercedere  non  diffitemur,  &  tamen  quare 
res  id u  peragi  nequeat  nondum  liquet.  Certe,  fi  Cubo  Globum  con¬ 
tingent!  idus  imprimatur,  Cubus  partem  Motus  fibi  impreffi  Globo 
communicabit  pari  facilitate,  ac  fi  fpatium  inter  eos  intereefferit. 

At  hsec  funt  corpora  folida,  &  ubi  de  fluidorum  Motu  agitur,  longe 
alia  res  eft.  Difcrimen  fane  inter  idus  corporum  folidorum  &  adionem 
five  folidi  in  fluidum,  five  fluidi  in  folidum,  fufius  exponit  Vir  Cl.  quod 
•difcrimen  cum  me  minus  advertifle  cenfeat,  ex  eo  fonte  fluere  pro- 
-nunciat  quicquid  Erroris  in  meis  Propofitionibus  continetur.  Egovero 
differentiam  iftam  ut  rede  traditam  a  Viro  Cl.  lubens  admitto,  &  aio 
me  communem  illam  dodrinam  neudquam  ignorafle,  cum  nihil  fre- 
quentius  in  Mechanicis  fcriptoribus  occurrat,  fed  cafus  quofdam  no- 
vos  expofuilfe,  quibus  ea  dodrina  cum  adhiberi  nequiret,  alia  erat  in- 
eunda  ratio  atque  hadenus  fuerat  ufurpata.  Ea  tribus  verbis  abfolvi 
poteft.  Nam,  ut  exemplo  facillimo  utamur,  quiefcere  ponatur  Cylin- 
drus  aqua:  datae  longitudinis  in  dato  tubo,  &moveatur  per  iftum  tubum 
Cylindrus  alius  folidus  pari  diametro,  ac  data  velocitate  in  Cylindrum 
aqueum  impingat.  Quid  inde  futurum  eft?  Nempe  totus  Cylindrus 
aquae  eo  idu  in  motum  ciebitur,  pari  ratione,  ac  fi  fuifiet  &  ipfe  foli¬ 
dus  Cylindrus:  alter  vero  Cylindrus  Motus  fui  partem  momento  tern- 
poris  deperdet,  &  ambo  Cylindri  communi  velocitate  per  tubum  defe- 
rentur.  Simiii  modo  reseveniet,  fi  Cylindrus  aqueus  per  tubum  fluens 
Cylindro  folido  quiefcenti  impegerit.  Quod  fi  Cylindrus  aqueus  data 
velocitate  per  tubum  feratur,  eique  occurrat  Cylindrus  folidus  alia  ve- 
locicate,  ita  ut  quantitates  Motuum  Cylindri  aquei  Sz  folidi  utrinque 
pares  fine,  jam  momento  temporis  deftruetur  utriufque  Cylindri  Motus, 
pariter  ac  fi  duo  folida  corpora  asquali  Motu  pr^dita  fibi  mutuo  oe- 
currant  *. 

Quod  autem  nos  amice  admodum  hortatur  Vir  Candidillimus,  ut  Parti.ch.K 
fepofira  noftra  de  Vaforum  i<ftu  Hypothefi,  &  Vi  preftiira:,  qua  Na-  ^*VII# 
turam  uti  cenfet,  pro  Principio  adhibita,  Theoremata  alia  conftrua- 
mus*  id  profe<5to,  nifi  gravi  morbo  impeditus  perfun&orie  prorfus  evol- 
viffet  noftram  Diifertationem,  dudum  a  nobis  prasftitum  animadvertere 
potuiflet.  Quum  enim  ponimus  Motum  Cordis  in  ratione  temporis 
augeri,  eadem  utique  Hypothefi  utimur,  ac  fi  Vim  preflionis  adhibea- 
mus.  Hoc  autem  pofito,  Motum  ex  Cordis  Potentia  oriundum  deter-  - 
minavimus,  duplo  fcilicet  majorem  quam  ubi  Ventriculorum  ictu  res  >  .*• 
peragitur.  Calculum  vero  iplum,  ut  fads  facilem  &  priori  noftro  fimi- 
lem,  Lecftori  reliquimus  inftituendum.  Qua:  autem  fequuntur  Theore- 
maca  &  in  iis  Theorema  quintum,  quod  rejiciendum  ftatuit  Vir  Cl. 
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tanquarn  ex  Hypothefi  de  Ventriculorum  iau  dedu<3um,  neutiquam 
pendent  ex  ifta  Hypothefi,  fed  exipfa  Hypothefi  Do&iflimi  Adverfarii 
pari  facilitate  demonftrantur. 


CHAP.  IV. 

The  Abdomen. 

r  x*  TN  his  beft  Health,  the  Patient  could  not  make  his  Water  in  a  full 
^AerbyMr.*  A  and  cont5nual  ftream,  the  Urine  running  out  by  little  and  little, and 
Buffiere.i.  with  great  Efforts  of  fnfpiration,  chiefly  when  there  was  but  little- 
75*-  Quantity  of  it  in  the  Bladder,  which  did  fatigue  him  very  much  tho 
the  paffing  of  the  Urine  through  the  Neck  of  the  Bladder  was  not 
painful  ;  except  the  two  or  three  laft  Years  of  ids  Life,  becaufe  of 
a  thick  Mucus,  which  then  difcharged  with  the  Urine.  That  Mucus 
growing  in  greater  Quantity  of  late,  made  him  apprehenfive  it  had 
been  caufed  by  a  Stone  in  his  Bladder  ,•  upon  fuch  Thoughts  he  apply’d 
himfelf  to  one,  in  order  to  be  fearched  by  him,  who  accordingly  intro¬ 
ducing  his  Catheter,  and  meeting  with  fome  Refiftance  in  the  Urethra 
did  force  the  Catheter  through  the  Membranes,  and  made  fuch  Dila¬ 
ceration  in  them,  that  the  Patient  loft  immediately  a  great  Quantity 
of  Blood,*  which  bleeding  continuing  for  ten  Days,  without  hisfeek- 
ing  for  any  Help,  brought  him  under  very  great  Torments,  by  reafon 
the  Blood  being  grumulous  in  the  Urethra ,  could  not  be  forced  out 
but  by  very  violent  Efforts  and  acute  Pain,  which  caufed  a  Mortifica¬ 
tion  in  the  Part,  of  which  he  died. 

The  next  Day  after  his  Death,  I  did  open  the  Body,  in  which  the  ' 
natural  Urinary  Bladder  was  found  lying  on  the  left  fide  of  the  Pelvis  - 
upon  the  Ilium  Bone,  then  fearching.  what  fhouldbe  the  Caufe  of  fuch 
unnatural  Situation,  we  did  find  one  large  and  round  Bag,  lying  under 
the  Pub'u  upon  the  Rettum ,  filling  up  all  the  Cavity  of  the  Bypogafier  • 
then  in  order  to  examine  the  thing  more  exa&ly,  I  did  diffed  the 
Tenis  and  the  Rettum,  and  having  taken  them  out  of  the  Body,  and 
laid  them  down  upon  a  Table,  the  firft  thing  I  did  was  to  lay  open  the 
Urethra ,  to  examine  whether  there  was  any  Carnofiry,  as  the  Surgeon 
who  firft  introduced  the  Catheter  had  fufpeded  ;  but  there  was  none  : 
and  that  Duttm  was  as  plain  and  found  as  could  be,  except  the  Dila¬ 
ceration  which  the  Catheter  had  made  in  it ;  then  having  introduced  a 
Conductor  into  the  Bladder,  I  divided  it  quite  ,*  and  firft  it  was  obfer- 
ved,  that  the  round  Bag,  which  was  made  up  of  two  Bladders,  or  ra¬ 
ther  two  Cyftis’s,  divided  one  from  the  other  only  by  a  Membrane^thac 
which  was  next  to  the  true  Bladder  was  lomething  bigger  than  the 
Bladder,  the  other  which  was  lying  on  the  right  fide  being  much  lefferj  1 
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each  of  thefe  two  Cyftis’s  had  its  Orifice  open  in  the  Neck  of  the  natu¬ 
ral  Bladder,  which  was  longer  than  it  is  naturally,  as  you  may  fee  in 
the  Figure.  None  of  the  Ureteres  were  inferted  into  any  of  thefe  Cy- 
ftls’s,  but  they  were  inferted  into  the  Neck  of  the  true  Bladder,  by  the 
Orifices  of  the  two  Cyftis’s,  infomuch  that  the  Urine  could  be  equally 
received  by  them  and  the  Bladder. 

Secondly,  It  was  obferved  that  the  Glandules  of  the  true  Bladder 
were  extraordinarily  big  and  red, that  Colour  being,  very  likely,the  Ef¬ 
fect  of  the  Inflammation  caufed  by  the  Dilaceration  of  the  Urethra .  I 
have  often  obferved  that  a  thick  Mucus ,  which  runneth  out  of  the  Blad¬ 
der,  and  which  fome  think  to  be  the  Matter  of  an  Impofthume  or 
Ulcer  in  the  Kidneys,  is  only  produced  by  thofe  Glandules  of  the  Blad¬ 
der  grown  fcrophulous  ,*  when  that  Mucus  grovveth  thick  and  clammy, 
it  caufeth  the  fame  Pain  on  the  Neck  of  the  Bladder  as  if  it  were  a 
Stone.  The  Glandules  of  the  great  Cyftis  were  very  fenfible,  but  very 
fmall,  they  were  not  at  all  fenfible  in  the  fmaller  Cyftis. 

Now  it  is  eafte  by  the  Defcription  of  thefe  Bladders,  to  give  a 
Reafon  of  the  Symptoms  that  Gentleman  did  undergo,  for  by  the 
Situation  of  the  great  Cyftis,  it  is  plain  that  the  Water  could  not  come 
out  but  by  the  Force  of  Infpiration,  its  own  Mufcles  being  not  able 
to  force  it  out.  and  confequently  could  not  come  out  but  by  little 
and  little,*  and  thefe  Efforts  of  Infpiration  were  to  be  the  greater, 
when  there  was  but  little  quantity  of  Urine,  becaufe  it  requir’d 
greater  Force  to  make  it  afcend  from  the. Bottom  of  the  Cyftis, 
which  could  not  be  done  but  with  great  Labour  and  Fatigue. 

The  Pain  he  fuffer’d  in  the  late  Years  of  his  Life,  was  caufed  by 
the  Thicknefs  of  the  Mucus  running  out  of  the  Glandules  of  his  Blad¬ 
der,  his  Kidneys  being  very  good  and  found. 

A  A.  The  Body  of  the  true  Bladder,  i,  2,  5,  4,  y,  6,  its  Glan¬ 
dules. 

B  B.  The  greater  Cyftis.  Plate},  Fig,  1. 

C  C.  The  fmaller  Cyftis,  i,  2,  3,  its  Wrinkles. 

D.  Part  of  the  true  Bladder  overturn’d. 

E.  The  Neck  of  the  Bladder. 

FFFF.  The  two  Urethra*.  1.  w 

G.  The  Iofertion  of  the  SpermatickVeffels  in  the  Urethra . 

H H.  The  Vrofiates .  * 

11.  Veficula  Seminales . 

K  K.  E'a/a  deferentia .  L.  The  Urethra,  M*  The  Ereclores  Muiclcs. 

N.  The  Penis. 

.  II.  Feb.  168  *.  I  inje&ed  into  the  Jejunum  of  a  Dog,  that  had  for  afor^ranf- 
Day  before  but  little  Meat,  about  12  Ounces  of  a  Solution  of  Indigo,  witting  blue 
in  Fountain  Water,  and  after  three  Hours  opening  the  Dog  a  fecond  , 

time,  I  obferved  feveral  of  the  La&eals  of  a  blewifh  Colour,  which  on  ,  D*r 
ftrecching  the  Mefentery  did  feveral  times  difappear,  but  was  moftgrave,„<175 
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eafily  difcerned  when  the  Mefentery  lay  loofe  an  Argument  that  the 
blewifli  Liquor  was  not  properly  of  the  Veffels  but  of  the  Liquor 
contained  in  it.  A  few  Days  after  this,  repeating  the  Experiment  in 
another  Company,  with  the  Solution  of  Stone  Blew  in  Fountain  Water, 
and  on  a  Dog  that  had  been  kept  faffing  56  Hours;  l  faw  feverM 
of  the  Ladeals  become  of  a  perfed  Blue  Colour,  within  very  few  Mi¬ 
nutes  after  the  Injection :  For  they  appear’d  fo,  before  I  could  fow  up 
the  Gut.  r 


About  the  beginning  of  March  following,  having  kept  a  Spaniel 
falting  36  Hours,  and  then  Syringing  a  Pint  of  a  deep  Decodion  of 
Stone  Blue  with  common  Water  into  one  of  the  fmall  Guts ;  and  after  2 
Hours  opening  the  Dog  again,  I  law  many  of  the  Ladeals  of  a  deep 
Blue  Colour,  feyeral  of  them  were  cut,  and  afforded  a  Blue  Liquor,  (fome 
of  the :  Decodion  J  running  forth  on  the  Mefentery.  After  this,!  ex. 
a  mind  the  Dudut  Thoracicus,  (on  which,  together  with  other  Veffels 
near  it,  I  had  upon  my  Return,  made  a  Ligature,)  and  faw  the 
Rcciptaculum  Chyli,  and  that  Dudus  of  a  Bluifi  Colour ;  not  fo  Blue  in¬ 
deed,  as  the  Ladeals,  from  the  Solution  mixing,  in  and  near  the 
Receptaculum ,  with  Lympha ;  but  much  Bluer  than  the  Dudu ,  ufes  to 

be,  or  than  the  Lymphatics  under  the  Liver  (with  which  1  compared 
it)  were.  r 

The  Entrance  into  the  Ladeals  (which  is  much  the  narrowefl  Part 
of  all  the  way  from  the  Mouth  to  the  Mafs  of  Blood)  being  thus  be¬ 
yond  Exception  proved  wide  enough  to  admit  fo  grofs  a  Body  as 
Stone-blue,'  we  may  herein  part  explain  the  AdmifTton  of  Liquors  (as 

of  Diuretic-waters,  &c.)  into  the  Veffels  in  prodigious  Quantities,  in  a 
very  little  time.  ^  1 


The  fame  Widenefs  of  the  Tyla  Ladas,  makes  them  eafie  to  re¬ 
ceive  (together  with  proper  Vehicles)  thofe  groffer  Bodies,  which 
afterwards  compofe  the  grumofe  part  of  the  Blood,  the  Cartilages  and 
Bones^  And  this  open  Entrance  being  allow’d,  it  will  no  longer  feenr 
impoffible  that  with  our  Nourifhment,  Eggs,  or  Animakula  them- 
lelves  mould  enter  thefe  Veffels,  there  being  no  manner  of  Queftion, 
ut  that  of  both  the  one  and  the  other,  fome  are  much  lefs  in  Bulk 
than  the  greateft  Particles  of  Indigo  in  the  Decodion  above-mentioned 
leen  in  the  Ladeals.  Add  to  this  the  many  Species  there  are 
or  little  Infeds,  and  their  great  Fertility  ;  fo  many  and  fo  great,  that 
of  the  People  of  the  Animal  Kingdom,  a  very  fmall  Proportion  (per¬ 
haps  not  a  quarter  Part;  comes  within  view  of  the  naked  Eye  •  and 
tuen,  we  fhall  be  the  better  able  to  account  for  the  great  variety  as 
we  1  as  Numbers  oflnfeds,  obferved  in  the  Juices  of  the  Body  Ani- 

vid.  Lifter  But  the  chiefeft  Ufe  of  the  *  Widenefs  of  the  Ladeal  Orifices,  is  in 

“sJgi  i/nit  thr  c^e  Reception  of  grofs  Matters  (fuch  as  are 

•h.Uvd.  ‘he  E^e<as  of  Indigefhon,  &?.)  which  afterwards  in  the  Blood  and: 
f.  48.  Germs  Nervojum,  many  times  produce  moft  fevere  Diftempers. 

HI.  Ila- 
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Chap,  IV.  Qf  the  Vajfage  of  the  Drink  and  Urine. 

III.  Having  obferved  the  extreme  Swiftnefs  with  which  the  Drinks  next)  Syfiern 
pnffes  fometimss,  as  they  find  that  drink  Medicinal  Waters,  he  thence/®** the 
corijedured  that  it  did  not  always  go  the  Way,  which  Anatom]  (hews 
us  it  takes  ordinarily ;  and  that  therefore  it  ought  to  have  another^™/.  Morin, 
fliorter  Paffage  which  is  not  yet  difcovered.  A  itrong  Proof  of  this  com*  b y  Mr, 

his  Conje&ure  is,  that  thofe  who  purge  with  an  Infufion  of  Cajjh  ren-  n- 

der  in  a  very  fhort  time  by  Urine  a  Tinware 'as  black  almoft  as  the2?3^' IIoZ* 
Infufion  they  have  taken  ,\  which  would  not  conftantly  happen,  if  the 
Drink  took  always  the  ordinary  Wav.  He  then  took  Pains  to  difco- 
ver  this  unknown  PafTage  for  the  Urine,  and  he  perfuades  himfelf 
that  he  has  found  it.  To  make  this  Syftem  the  better  apprehended,  he 
began  with  the  Explication  of  the  ufe  of  the  Drink,  which  is  to  help 

the  Digeftion,  and  to  ferve  for  a  Vehicle  to  the  Chyle :  He  faid,  that 

the  Urine  is  nothing  elfebut  the  Drink  it  felf,  which  having  ferved  for 
this  purpofe  is  afterwards  cift  out  more  orlefs  loaded  ;  that  thofe 
who  drink  much  without  eating,  as  when  they  take  the  Waters,  ren¬ 
der  their  Urine  very  fuddenly,  and  that  without  Colour.  On  the 
contrary,  they  that  drink  little  and  eat  much,  render  theirs  flower  and 
high  coloured  ;  and  laftly,  they  who  both  eat  and  drink  very  much, 
renders  theirs  at  firft,  one  Part  lefs  coloured,  and  afterwards  another 
Part  high  coloured  later. 

From  whence,  and  from  what  he  had  before  faid,  he  inferr’d  that: 
the  Drink,  befides  the  ordinary  PafTage  which  it  has  to  the  IViadder  by 
theemuigent  Veins  Kidneys  and  Ureters,  has  likewife  another  by  the 
Pores  of  the  Stomach,  and  of  the  Bladder.  He  called  thofe  the  firft 
Urines  which  pafs  by  this  new  way,  and  the  fecond  Urines  thofe  that 
pafs  the  ordinary  way.  He  afterwards  proved  the  Poffibility  of  this 
new  Syftem  by  Experiments.  He  faid,  that  having  taken  the  Ven¬ 
tricle  and  Bladder  out  of  a  dead  Body,  and  filled  them  with  Water, 
it  run  all  out  through  the  Pores  ;  and  turning  them  infide  outwards, 
the  Water  that  was  put  in  them  run  through  them  after  the  fame  man¬ 
ner  ;  and  that  laftiy,  letting  them  fwim  in  Water,  it  eafily  foaked 
thro  into  them.  From  which  he  concludes  that  in  a  living  [Body,  it 
ought  to  pafs  with  much  greater  Facility  by  the  Tenfion  of  the  Sto¬ 
mach,  for  the  Aliment  like  a  Spunge  fbaks  up  the  Liquor  in  which  it 
fwims,  and  fo  fwells  up  the  Stomach  ;  which  in  its  Turn  again  pref- 
fing  the  Food,  fqueezes  out  the  Liquor  from  it,  and  forces  it  to  filter* 
thro1  its  Pores.  With  this  Preflion  it  is  eafy  to  conceive,  that  the 
Drink  muft  pafs  eafier  through  the  Pores  of  the  Stomach  than  the 
Water,  which  was  put  into  the  Stomach  taken  out  of  a  dead  Body  ; 
and  that  this  Liquor  re-entring  into  the  Bladder  makes  the  firft  U— 
rine  :  It  is  evident  likewife,  that  this  Preflion  is  never  ftrong  enough , 
to  prefs  out  all  the  Liquor  from  the  Stomach,  and  fo  there  remains  e-  b 

trough  to  carry  on  the  Aliment  and  Chyle,  after  which  it  comes  away 
high  loaded  and  coloured,  and  makes  what  he  calls  the  fecond  Urines.. 
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-He  added, the  Paffage  of  the  Drink  into  the  Capacity  of  the  lower  Belly 
did  not  caufe  the  Dropfy,  that  Liquor,  aided  by  the  Preffure  of  the 
Parts  that  encompafs  it,  finding  an  eafie  Entrance  into  the  Biadder,and 
none  into  the  Inteftines,  becaufe  of  the  thick  Mucus  that  lines  them. 
The  Eafinefs  of  this  Paffage  is  the  caufe  that  Mineral  Waters  run 
away  fo  fuddenly  by  the  firft  ways,  and  by  the  fecund;  but  much 
more  by  the  firft,  when  there  is  but  little  Nourifhment  in  the  Sto¬ 
mach  ;  for  there  runs  more  or  lefs  Urine  by  the  firft  ways  than  by 
the  fecond  in  proportion  to  the  Aliment  taken,  and  to  the  Surplus  of 
what  is  neceftary  for  the  Digeftion,  Refpeft  being  had  likewife  to 
what  paffes  infenfibly  by  Transpiration. 

This  Syftem  being  fo  laid  down,  he  gave  the  Reafons  of  two  con- 
Tiderable  Ybanctnena. 

The  firft  was,  the  different  Colour  of  Urine  that  is  made  at  dif¬ 
ferent  times  :  which  proceeded  from  hence,  that  thofe  that  pafs  by 
the  firft  ways,  are  but  little  charg’d,  whereas  the  other  that  pafs  by  the 
fecond  ways,  having  ferv’d  for  a  Vehicle  to  the  Chyle,  and  circulated 
with  the  Mafs  of  the  Blood,  are  charg’d  wish  the  Volatile  and  Sul¬ 
phurous  Salts,  and  other  Excrements  of  the  Blood,  and  confeauen'- 
ly  more  colour’d.  '  *  * 

The  fecond  Yhancmewn  was  the  Red,  Greenifh,  and  fometimes 
Blackifh  Colour  of  the  Urine  of  thofe  that  are  purg’d  with  the  Infu- 
fion  of  Caffii.  This,  according  to  him,  is  becaufe  the  Tin&ure  paffes 
by  the  firft  ways,  as  was  experimented  in  the  Stomach  of  a  dead  Man 
where  this  Liquor  paffes  indeed  more  llowly  and  in  a  lefs  Quantity^ 
but  always  of  a  Greenifh  Red.  It  is  the  fame  of  the  Red  Tin&ure' 
of  the  Urine  after  eating  Beetes  ,•  of  the  Violet  Brown,  which  is  ob- 
ferv’d  after  Drinking  Mineral  Waters  ;  of  the  Smell  of  Violets  after  the 
taking  of  Pills  of  Turpentine,  and  of  the  ftrong  Smell  afrer  Afpara- 
gus,  ail  which  comes  from  the  firft  Urines  being  charg’d  with  that 
Colour  and  Smell,  which  is  not  taken  away  by  any  thing  that’s  mixc 
with  it,  whereas  the  fecond  Urine,  which  carries  the  Chyle  and  Ali¬ 
ments.  has  no  other  Colour  nor  Smell  than  Urine  ordinarily  has. 
He  did  not  pretend  to  give  this  Syftem  as  new,  but  as  explained* 
mors  exactly,  and  in  foms  meafure  demonftrated  by  the  Experi¬ 
ments  he  reported.  r 

\  * 

Gut  cut  and^  *  D.Gul.  Flea  hill,  S  octet.  C  birug.  Londin.  Cufiode ,  adjutrices 

cur'd, by  Mr.  manus  commodarne  D.  ft  Dobj/nsi  Juvene  in  Anatomicis  pariter 

John  shipt0nac  Chirurgicis  Operationibus  optime  verfato, 

*•  283T-  .  Cane  ex  more  iigato,vulnus  abdomini  fads  amplum  infliximus;  prox* 

32?9'  imam  inteftini  llei  partem  extraximus;  vafa  mefaraica,  qua?  earn  irri- 
gabanc,  ligavimus  ;  inteftinurrr  tranfverfim  duobus  locis  forficediffecu- 
imus,*  ejufque  portionem  duos  circiter  digitos  longam  abftulimus  ; 
turn  inteftini  vulnus  futura  pellionum  abdominis  interfciffa  conjunx- 
imus  ;  emplaftro  obteximus  ;  vincuhfque  folutis,  fafci;!  obligavimus. 

Primo 
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'Chap,  IV.  A  Dogs  Gut  cut  and  cured < 

Primo  ingreffu  titubare  «?ger,  ceu  vertigine  correptus,  debilifque  ad- 
niodum  effe  videbatur  ,*  eadem  node  bis  vomuit:  Poft  aliquot  dies 
futuras  aliquatenus  laxatas,  fubmiffis  feltucis  &  circa  fila  concords 
ardius  conftrinximus..  Poftea  medicamentis  fafciifque  abjedis,  ultra 
tres  feptimanas  vulneri  ipfe  lambendo  cicatricem  induxit. 

Obfervatione  foidan  non  indigna  videbitur  inteftini  fimul  ac  abfcif- 
fum  fuit  retradlio  ,•  quod  ex  utraque  parte  refiliens  ar&eque  fe  oc- 
cludens  Sphin&erem  eleganter  exhibuit. 

Canem  deinde  poft:  aliquot  feptimanas,  quibus  fanus  admodum  ve- 
getufque  degebat,  fulpenfum  aperuimus,  partemq;  inteftini,  qua  con- 
futum  erac,  in  hypochondrio  finiftro  (fatis  longe  ab  externo  vulnere, 
quod  hy pogaftrio  dexero  inflidlum  erat)  periton#o  firmiter  annexum  & 
in  facculum  ampliacum  (D  D  D)  invenimus;  Omentum  etiam  (G)  e \  „  Fi 
adhaerebat,  ut  &  inceftina  ibidem  pluribus  in  locis  (**  ee)  fibi  invicem  %  " 
adnata  erant.  Ad  cicatricemab  interna  parte  (c)  accuratius  luftran- 
dam,  inteftinum  juxta  longitudinem  incidimus,  quo  ex  uno  latere 
vulneris  labia  addufta,  (D  D  D)  &  peritonaeo  connexa  (f);  exaltero 
eadem  divifa,  proximifq;  adjacentium  inteftinorurn  partibus  agglutina- 
nata  fuiffe  apparebat  ;  ica  uc  exteriores-eorum  tunica,  internum  ab 
i(to  latere  eiformantes  parietem,  inteftinalem  ftftulam  continuarent , 
cibifq;  devehendis  commode  inlervirent,  e  e. 

Quanquam  autem  h#c  in  brutis  experimenta  bene  fuccefferint,  ta- 
men  ft  quifquam  tarn  inhumanus  foret  ut  fcienter,  vel  tam  imperitus 
auc  infaelix  ut  infcie,  inteftinum  tenuius  homini  prsecideret,  nullus  - 
dubito,  quin  certum  ei  #que  ac  perfoffo  corde  lethum  inferret.  Te- 
nuia  enim  hominum  inteftina  tanta  ftbrarum  carnearum  compage 
haud  gaudenr,  qualicanes  natura  provide  ftipavit  ;  qui  durioribus 
cibis  vefci  foliti,  majori  inteltinalis  fiftul#  motu  atq;  calore,  ad  chy~- 
lum  elaborandum,  f#cefque  (in  his  plerumque  duriores^)  eiiminandas, 
indigere  videntur. 

Figuram  inteftini  una  cum  vicinis  partibus  ClarifT.  D.  Cowper  pro 
fmgulari  fua  humanitate  accuratiflime  delineare  dignatus  eft.  plated 

A  a  a,  Inteftini  ilei  pars  fuperior  ventriculum  verfus.  B  b  b.  E* 
jufdem  pars  inferiot.  C.  Cicatrix  vulneris  inteftini  ab  interiori  parte. 

DBD  Inteftini  divifi  labia.  E.  Orificium  inteftini  fuperius.  F.  O- 
rificium  inferius.  eee.  Partes  inteftinorurn  adjacentium  exteriores, 
portionis  inteftini  hoc  loco  dehcientis  vicem  fuppientes.  f  Peritonaei 
pars  inteftino  adnata.  G.  Omentum  inteftino  etiam  connexum.  *  * 
inteftini,  qua  cum  altero  coalefcebat,  feparati  veftigia.  H  fl.  Aorta: 
Truncus.  1.  Arteria  Coeiiaca.  g.  Gaftrica  dextra.  h.  Gaftroepi- 
ploica  dextra.  i.  Hepatic#.  k.  Pylcrica.  /.  Gaftrica  major,  mm, 

Arteria  Splenica.  K,  Arteria  Mefenterica  fuperior.  L  Phrenic#.  G. 

Yen#  Port#  Truncus.  P  P  Arteri#  Sz  Vcn#.per  Mefenterium  diffe- 
roinat#. 


V.  Ai 


So 
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Cafes  of  the  Colick, 


An  uxvftial  V.  A  perfon,  aged  between  yo  and  6 o,  had  been  for  3  or  4  years 

Cohckt  by  paft  ttoubled  with  Gripes,  which  generally  return’d  once  a  month, 

275*or  thereabouts  ;  his  Body  for  the  moft  part  coftive.  Laft  April  coming 
9  5’  from  London,  he  heated  himfelf  very  much  with  his  Journey,  having  walk¬ 
ed  a  good  part  of  the  way,  and  as  foon  as  he  came  home,  had  a  return 
of  his  Colic  pains,  which  continued  upon  him  fori  8  days,  notwith- 
ftanding  the  methods  commonly  ufed  in  that  cafe,  during  which  time 
he  had  no  Stool,  befides  what  the  firft  and  fecond  Clyfters  brought  a- 
way;  his  complaint  upon  his  feizure  was  of  a  pain  in  his  right  fide 
in  the£gf?  lima.  Some  time  before  he  died,  his  Belly  fwelled  much, 
and  was  as  tenfe  as  any  Drum,  he  vomited  for  2  or  3  days  at  the  be¬ 
ginning,  which  left  him,  and  returned  not  till  juft  before  he  dyed, 
which  was  at  the  expiration  of  the  i8ch  day,  at  which  time  he  brought 
up  2  or  3  mouthfuls  of  black  Choler;  but  never  during  his  whole  ill- 
nefs  vomited  any  excrement.  Dr.  Shaw  who  lived  upon  the  fpot,  pre¬ 
vail’d  to  have  an  hafty  Infpe&ion  of  his  Abdomen.  He  found  fome 
black  Choler  in  the  Stomach,  the  Duodenum  and  the  reft  of  the  Inteftinn 
icnuia  void  of  excrement,  but  incredibly  diftemper’d  with  Wind,  and 
tracing  the  Canalis  of  the  Guts  as  far  as  the  Cacumi  found  that  of  a 
blackifh  colour ;  and  from  thence  for  about  a  yard  in  length,  the  Colon 
mortified  and  fo  rotten,  that  the  Excrements  had  made  their  way  thro’ 
it  at  feveral  places,  into  the  Cavity  of  the  Abdomen;  about  2  inches 
of  the  mortified  Gut  was  faftened  to  the  Yeritonaum  on  the  right  fide. 
This  part  of  the  Colon  was  fo  extended  with  excrements  of  a  foft  con¬ 
fidence,  that  they  when  taken  out  filled  two  Chamber- pots ;  at  the 
extremity  of  the  mortification,  towards  the  ReEtum,  the  obftrutftion 
which  occafioned  all  thefe  misfortunes  offered  it  felf  to  view  very 
plainly;  for  about  ten  inches  of  the  Colon  was  doubled,  as  if  you 
had  taken  a  piece  of  Tape,  and  folded  it;  the  two  contiguous  furfaces 
of  the  duplicature  adhered  fo  firmly  together,  that  you  could  not  fepa- 
rate  them  without  tearing  the  exterior  coat  of  the  Inteftine.  Upon 
feparating  this  coalefcence,  there  fell  fiom  that  part  a  whitifh  Mucus, 
the  adhefion  was  about  3  inches  broad;  the  middle  of  the  Duplicature, 
which  made  the  acute  angle,  and  where  the  excrements  flopped,  was 
fmailer,  and  the  Membranes  thinner  than  in  any  other  part  of  the 
Gut ;  from  thence  towards  theRe&um  the  Colon  was  found,  and  void 
of  excrements,  occaficned  by  the  frequent  ufe  of  Clyfters. 


An  extraor-  VI.  A  Gentleman  that  came  to  Town  in  good  Health,  meeting 
din  ary  Ejf\a  <>/ with  fome  Friends,  drank  a  great  deal  of  new  bottled  Oat- Ale,  after 
the  Colick  by  fome  Pints  of  Wine.  Thefe  Liquors  fermented  fo  violently  in  his 
Aurtf  St.  a  a*  Stomach  andlnteftins:  that  he  was  taken  with  a  violent  Cholick  the 

dre.  n,  551  •  P'  r  \t*  t 

5S0.  fame  Night. 

In  the  morning  an  Apothecary  was  fent  for,  who  adminiftred  a 
Clyfter,  and  took  fome  Ounces  of  Blood  to  relieve  the  Patient,  who 
complain’d  of  a  great  Pain  in  his  left  Side.  The  Clyfters  being  re¬ 
peated 
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peated  the  Night  following,  as  alfo  the  next  Morning  ;  and  the  Patient 
growing  worfe,  the  Apothecary,  without  Order  of  any  Phyfician, 
gave  him  a  violent  Vomit:  which  operated  Eight  or  Nine  Times: 

This  added  Fewel  to  the  Fire  ,*  and  the  Patient  having  from  that  Time 
been  in  a  defperate  Condition,  two  eminent  Phyficians  v/ere  call'd, 
who  order’d  that  the  Clyfters  fhould  be  repeated:  But  they  not  pre¬ 
vailing,  I  wasfent  for  about  fix  Hours  before  the  Patient  died:  I  found 
him  complaining  of  a  violent  Pain  in  all  the  Region  of  the  Abdomen; 
a  frequent  Inclination  to  vomit  ,*  having  a  great  Difficulty  of  breath¬ 
ing,  together  with  a  very  flow  Pulfe  :  his  Belly  being  as  hardas  a  Stone, 
though  not  fwell’d. 

This  laft  Indication  made  me  conclude,  that  the  Difeafe  was  a  vio¬ 
lent  Contratflion  of  the  Abdominal  Mufcles,  which  had  overcome  the 
Diaphragm,  and  that  probably  the  Inteftins  might  be  forc’d  into  the 
Thorax-  Upon  which  I  order’d  a  Fomentation  of  hot  Milk,  adding  to 
every  Quart  a  Drachm  of  Liquid  Laudanum ,  which  in  thefe  Maladies 
gives  great  Relief;  But  before  it  cou’d  be  got  ready,  the  Patient  expir’d 
in  a  violent  Convulfion. 

In  opening  this  Body,  I  found  the  Abdominal  Mufcles  fo  much 
contra&ed,  that  it  was  almoft  impoffible  to  penetrate  them  with  a 
very  ffiarp  Scalpel. 

Upon  Examination,  I  found  the  Stomach  empty,  and  feme  Parts 
of  the  Duodenum,  but  the  Jejunum  and  Ilium  fo  much  diftended  with  the 
fermented  Oat- Ale,  that  the  Ilium  had  four  Inches  of  Diameter,  and 
the  Colon  above  eight.  The  Ilium  was  alfo  pretty  much  inflam’d  in  its 
inferior  Part  ,•  and  all  the  Valves  of  the  Colon  were  obliterated  by  the 
great  Detention  of  that  Intefiin.  But  the  greateft  Difafter  was,  the 
Dilatation  made  in  the  Diaphragm  as  t  fuppos’d,*  made  juft  upon  the 
Chink  which  remits  the  intercoftal  Nerve  to  the  Vifcera  of  the  Abdo¬ 
men,  through  which  a  Portion  of  the  Colon  was  forc’d,  and  the  greateft 
Part  of  the  Omentum  and  Pancreas. 

Thefe  tender  Parts  being  choak’d  foon  inflamed,  a  Mortification 
of  them  following  ,*  and  a  Rupture  of  the  Pancreatick  Vein  caus’d  an  in¬ 
ternal  Haemorrhage,  which  fill’d  all  the  left  Cavity  of  the  Thoraxy  info- 
much  that  the  whole  left  Lobe  of  the  Lungs  was  comprefs’d  almoft 
under  the  Mufculus  Scalenus,  The  Quantity  of  exrravas’d  Blood  was 
very  great,  and  it  was  not  in  the  leaft  coagulated. 

VII.  Acceflit  curandus  nuper  Vir  Rufticus,  Sz  ex  multo  tempore^ 
extenuatus ,  laborans  torminibus  ventris  ,  atque  Hypochondriorum^f^„/r^/0W  jjr 
Spafmodicis  contra&ionibus,  nil  fere  dejiciebac  per  inferiora,  &  con- the  inteftiner, ' 
tinuo  languore  exolutus  fpiritu  tandem  defecit.  Aperto  cadavere,  b  Pr-  Mefa- 
invenimus  inteftina  crafla,  praecipue  ubi  in  vicinia  Duodeni  fle&uncur,Porims’  ”* 
mediis  protuberantiis  callofis  invicem,  &  cum  adjacentibus  confolidata,^’^*  211  ’ 
ut  obfeurum  eflet  unum  ab  alcero  disjungere,  Sz  quod  pejus  erat,  eorum 
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fubftantiam  acj  inftar  duriufculse  cartiiaginis  concretam,  &  craffam,  nt 
nulla  fere  cavitas  amplius  fupereffec. 

An  extraor*  VIII.  i.  Thomas  Vhillifs  of  TLafihorp,  near  Keldon  in  Ejfex,  was  as  well 
djnzry  cojiive  in  every  refpect  as  a  Child  could  poflibly  be  till  he  was  a  year  and  a 

Sherman. n.'  garter  °.ld >  at  ^hich  !ime  a.  vei7  ftranSe  and  almoft  continual  rumb- 
loz. p.  21  in  Bng  *n  his  Inteftines  feiz’d  him,  the  confequence  was  a  violent  Loofe- 
nefr,  for  which  all  the  Phyficians  near  the  place  could  find  no  Remedy  : 
But  at  laft,  when  they  defpair’d  of  the  Childs  Life,  the  Loofenefs 
terminated  in  fuch  an  unufuai  Obftru&ion,  that  he  did  not  go  to  Stool 
for  a  fortnight  or  three  weeks  together,  and  from  three  weeks  it  pro¬ 
ceeded  gradually  to  the  intervals  of  17  or  18  weeks,  and  fo  continued 
till  he  came  to  be  about  the  age  of  fifteen,  when  his  Body  refumed 
its  natural  temper,  which  lafted  4  or  y  years,  but  then  the  Obftru&ion 
returned,  and  continued,  or  rather  increas’d  till  he  dyed;  for  it  was 
euftomary  with  him  in  the  laft  years  of  his  Life  not  to  evacuate  any 
manner  of  Excrement  under  the  interval  of  nineteen  or  twenty  week?, 
and  fometimes  (twice  at  leaft )  he  had  no  difcharge  for  one  or  two 
and  twenty  weeks  together.  He  lived  to  be  near  23  years  of  Age, 
and  walk’d  about  almoft  to  the  hour  of  his  Death  j  for  he  was  fuddenly 
feiz’d  with  very  lick  Fits  ( but  could  not  vomit),  two  or  three  of  which 
Fits  carry’d  him  off  in  a  few  hours,*  and  when  he  dy’d  it  was  nine 
weeks  after  he  had  any  Stool.  He  died  about  a  year  after  I  wrote 
to  you  firft  concerning  him.  I  ask'd  him  whether  he  did  Vomit  often, 
or  had  at  any  time  any  Excrementous  Taftes  in  his  Mouth,  or  did 
Sweat  much,  or  made  more  Urine  than  in  proportion  to  his  drinking, 
or  whether  he  found  any  eafe  when  he  did  either  Vomit,  Sweat  or 
-Urined;  all  which  queftions  were  anfwered  in  the  Negative.  When 
he  did  go  to  Stool,  he  evacuated  very  many  times  in  a  day,  and  feveral 
days  together,  until  he.had  emptyed  himfelf.  But  his  Mother  affures 
sue,  that  throughout  his  whoie  Life  he  never  difcharg’d  any  other 
than  very  thin  Excrement. 

#  Before  his  time  of  Evacuation  came  about,  he  was  of  an  extraordinary 
bignefs  many  weeks  before  his  going  to  Stool,  unlefs  when  he  could 
break  Wind,  which  he  often  endeavour’d  to  do,  by  laying  his  Body 
on  the  edge  of  a  I  able  or  Stool,  but  could  not  often  by  fo  doing  pro¬ 
duce  the  defired  effe<5L  He  declined  the  ufe  of  all  Medicines  for  many 
years  before  he  dy’d,  contenting  himfelf  with  going  to  Stool  once  in 
three  or  four  months,  or  nineteen  or  twenty  weeks,  as  above  mention’d^. 
But  that  which  amufes  me  as  much  as  any  thing  is,  that  he  generally 
had  a  pretty  good  Stomach,  and  eat  and  drank  as  the  reft  of  the  Family 
did,*  nay,  till  the  time  that  his  Body  came  to  be  very  full,  he  could 
do  the  work  of  a  Man  at  Plow,  or  fuch  like  Husbandly  labour,  for 
Agi  icuiture  was  his  employment.  I  was  very  defirous  to  have  open’d 
his  Body,  but  could  by  no  means  obtain  it  from  his  Mother. 


2.  Ids 
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2.  It’s  not  improbable,  if  the  Abdomen  of  this  Perfon  had  been  opened, 
but  fome  of  its  Contents  would  have  been  found  not  unlike  thofe  I 
have  mentioned,  in  my  Explication  of  the  34th  Table  of  Prints  pub- 
lifhed  by  Dr.  Bidloo ,  where!  take  notice  of  a  young  Gentlewoman  I 
differed,  in  whom  I  obferved  the  Omentum  fo  leflened,  that  at  firft 
it  appeared  doubtful,  if  that  part  had  ever  been  exiftent  in  that  fubjeX; 
but  on  ftriX  examination  the  little  Remains  of  it  refembled  a  Congeries 
of  fmall  Glandules,  fluffed  with  a  Suet  like  matter.  The  whole  Canal 
of  the  Inteftines,  even  from  the  Pylorus  to  the  Anus ,  was  diftended  with 
Excrements,  and  the  Surfaces  of  all  the  fmall  Guts  adhered  fo  ftriXly 
to  each  other,  that  they  could  not  be  parted  without  tearing  their  ex¬ 
ternal  Membrane,  to  which  the  Omentum  contributed  by  its  adheficn : 
The  whole  Cempages  of  the  Inteflins  very  much  refembling  that  of  the 
external  furface  of  the  Brain  covered  with  the  Via  mater ,  fo  that  the 
Mefentery  in  that  fubjeX  could  not  be  feen  till  this  external  inclofure 
was  divided.  By  this  diforder,  ’tis  certain,  the  Periftaltick  motion  of 
the  Guts  rnuft  needs  be  very  much  leffened,  if  not  quite  hindered.  The 
Peritoneum  alfo  in  that  cafe  was  very  much  thicken’d*  and  had  feveral 
preternatural  white  bodies  fet  at  various  diftances  on  its  internal 
iurface  ;  the  like  appeared  on  the  Stomach,  which  very  much  refem- 
bled  the  Miliary  Glands  on  the  back  part  of  th QAfpera  Arteria. 

IX.  When  the  Skin  with  the  other  Integuments  were  taken  off,  I  ob- 
ferv’d  that  part  of  the  Omentum  had  thruft  itfelf  through  the  An¬ 
nular  Holes  of  the  Abdominal  Mufcles  on  the  left  fide  and  there  form¬ 
ed  an  Epiplocele  or  Hernia  omentalis,  as  large  as  a  Walnut.  The  Omen¬ 
tum  reached  as  low  down  as  the  pubis  and  Infide  of  the  Ilia,  to  which 
it  was  ty’d,  and  by  Fibrous  Connexions  it  adhered  to  all  the  Perito¬ 
neum  below  the  Navel.  All  the  Fat  on  the  Omentum  and  Guts  was 
firm,  and  hard  like  Tallow.  The  Inteftines  and  Stomach  were  quite 
empty,  without  either  Wind  or  Feces. 

The  Left  Kidney  was  much  larger  than  ordinary,  being  near  eight 
Inches  long ;  its  Surface  being  divided  into  feveral  diflinX  Lobes,  as 
in  a  Fetus.  The  Right  Kidney  was  full  of  a  foetid  purulent  Matter : 
All  its  inner  Subftance  was  wholly  wafted;  and  its  external  or  cortical 
Part  was  ftretched  fo  very  thin,  that  a  fmall  touch  of  the  Finger 
could  eafily  break  through  it.  All  the  Fat  and  Glands  about  the 
Kidney  laft  mentioned  were  hard,  obftruXed,  indurate,  and  big, 
which  made  a  great  compreffionon  the  Muf cuius  Pfoas  and  the  Mufculus 
Quadratus  lumborum.  The  Ureter  proceeding  from  this  Right  Kidney, 
was  covered  with  a  Cruft  or  Bed  of  indurate  Glands;  and  befides,  its 
capacity  was  ftraightned  and  contraXed  in  feveral  Places.  The  Ca¬ 
vity  of  the  Vefica  Urinaria  was  very  fmall ;  its  Subftance  fo  very  thick 
and  hard,  that  I  could  not  even  by  the  help  of  a  Blow  pipe  diftend 
it  any  wider;  Its  Infide  feem’d  excoriated  with  feveral  little  fkfhy 
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Caruncles,  or  red  Excrefcences, '  here  and  there.  There  was  a  re¬ 
markable  Corrofion  in  all  the  Infide  of  the  Urethra.  All  the  Upper 
and  Convex  Part  of  the  Liver  adhered  firmly  to  the  Peritoneum  that 
covers  the  Diaphragm,  and  to  the  fame  Membrane  where  it  covers 
part  of  the  Mufculus  Abdominis  tran/verfalis :  Its  Subftance  was  fo  very- 
tender  and  foft,  that  it  feemed  to  be  almolt  rotten.  The  Gall  Bladder 

was  extreamly  large  and  full ;  the  Biliofe  Liquor  it  contained  being 
of  a  whitifh  yellow  colour.  *  ° 

Between  the  Tunica  vaginalis  and  albuginea  of  the  Left  Tefticle  there 
was  a  large  hydatical  or  watery  Tumor;  and  upon  the  laft  named 
Coat  of  the  fame  Tefticle,  there  were  leveral  chalky  Concretions 
about  the  bignefs  of  a  Barley  Corn  each.  In  the  Right  Auricle  of 
the  Heart  there  was  a  large  Polypus,  that  fill’d  up  its  Cavity  ;  extending 
Kfelf  a  great  way  into  the  Afcending  and  Defending  Trunks  of  the 

Vena  Cava.  All  the  reft  of  the  Fsfeera  were  as  they  fliould  be  in  a 
Natural  State. 

About  a  Year  and  half  ago,  the  Patient  began  to  decline.  His  firft 
Compraints  being  a  Heat,  Sharpnefs  or  Pain  in  making  Water;  con- 
irant  Delire  to  Urine,  though  in  great  Mifery  after.  When  the  Water 
itood  a  while,  there  appeared  a  greafy  Subftance  on  its  Surface,  not 
unlike  the  Cream  or  Ice  that  is  found  on  the  top  of  Aqu*  calcis  viva  ; 
fomecime  after,  it  depoffted  a  purulent  Matter  in  great  quantity,  hu£ 
wj_t;1Pnuc  fny  offenfive  fmell :  The  Water  when  made  was  thick  and 
whitiih,  but  when  the  Corruption  fettled  to  the  bottom  of  the  Pot, 
3t  became  clear.  He  feldom  complained  of  any  great  Pain  in  his 
Back  or  Loins ;  whence  they  concluded  the  Ulcer  was  in  the  Neck 
of  the  Bladder,  though  the  vaft  difcharge  of  Matter  was  an  Argu~ 
nienc  of  the  contrary  .*  But  always  was  on  the  Rack  when  he  rofe 
up  after  fitting,  and  it  was  a  great  difficulty  to  him  to  get  up,  which 
perhaps  was  occaiioned  by  the  Weight  and  PrefTure  of  the  Kidneys 
and  adjacent  indurate  Glands,  lying  on  the  head  of  the  Vfoas  Mufcle 
and  Quadrat  us  lumborum. 

He  had  oiten  a  total  Supprefflon  of  Urine;  but  was  much  relieved 
by  Sal  Succini  and  Corn;  Cervi.  He  took  feveral  Dofes  of  Cantharides 
with  Gam  phi- re,  without  any  ill  effecT:  from  the  Fly,  but  had  little 
Relief  as  to  his  Diftemper.  For  1  hree  Weeks  paft  he  was  feized  with 

a  violent  Loofenefs,  which  at  laft,  in  fpite  of  all  means,  carry’d* 

him  off.  \v  •  ..... 

Hydro-  X.  Mrs,  Dyer  was  about  50  Years  old,  a  Mother  of  feveral  Ghil- 
w^Yaun  •  enj  and  veiY  heathful  till  laft  January ,  when,  after  frequent  watch- 
333.  4j6.  rf^iUp<:?f!an  excr^0rdin^y  occafion,  (he  was  vexed  with  a  Pain  in  her 

Jjelly,  like  the  Cholick,  but  proved  the  Dropfey  Afcites  ;  and  grew  fo 
icift  in  uelpu.e  of  all  I  could  do  to  help  it,  that  March  the  9th,  being 
almolt  lunocaced,  I  was  forced  to  tap  her  by  an  hollow  FJeedle’  in 
tue  u.ual  Place,  and  to  repeat  the  Operation  fo  often,  as  fhe  filled : 

-  -•  And: 
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And  by  that  way  difcharged  the  feveral  Quantities  of  Water,  at  tho 
times  here  undermentioned. 
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All  the  while  I  was  pumping  that  out,  I  endeavour'd  by  all  the 
means  I  could  to  flop  the  Leak  within,  but  in  vain  :  She  dy’d  Novemb.  ■ 
4,  171 1.  and  opening  her  Belly,  we  found  the  following  remarkable 
and  incredible  Things.  From  the  Belly  iffued  fourteen  Pints  of  a 
greenifh  Serum,  mixt  with  a  very  purulent  Matter,  not  a  little  fe¬ 
tid.  The  Inteftines ,  efpecially  the  Colon ,  almoft  every  where  livid,  and 
adher’d  in  many  Places  to  the  Peritoneum,  altho5  they  had  been  fo 
long  imm^rfed  i  n  Water/The  Om°.ntum  was  alfo  black, and  almoft  con* 
fumed.  The  Liver ,  which  I  expected  to  be  indurated,  was  free  of  all 
Faults,  only  two  Superficial  Ulcers  on  the  Left  Lobe.  Both  that  and 
the  Peritoneum  (which  are  ufuaily  full  of  Hjdatides  in  Dropficai  Per- 
fons)  were  wholly  free  of  them  j  but  on  the  Stomach  and  Guts  were 
many  fuch.  ,.*■ 

But  we  were  mightily  furpriz’d  to  find  a  great  Bladder  diftended 
like  chat  of  an  Ox,  to  fill  up  almoft  the  whole  Region  of  the  Liver 
and  Ventricle,  and  adhering  to  the  adjacent  Parts  io  firmly,  that  we 
could  not  feparate  them  without  Difficulty,  and  get  it  out  whole. 
Our  Surprize,  at  fuch  a  prodigious  Appearance,  turned  into  A.ro- 
nifhment,  when  we  found  it  the  Gall  Bladder,  and  that  by  its  Di- 
ftention  it  had  torn  the  Liver  afunder  ,•  one  part  of  which  adhered  > 
to  the  Left  fide  of  this  monftrous  Cyfiis,  and  another  Part  behind  it, 
towards  the  Back  ;  and  both  expanded  with  it,  and  faftened  to  it, 
like  as  the  temporal  Mufcle  to  the  Skull. 

The  whole  weighed  ten  pounds  and  twelve  Ounces,  it  had  no 
PalTage  to  let  out  the  Matter  it  contained,  altho5  we  fqueez’d  it  hard 
to  that  purpofe  ,•  nor  could  we  find  any  by  Probes :  So  that  we  were  - 
forced  to  make  way  by  a  Knife,  and  (b  let  out  of  it  feven  Pints  or  a 
black  Liquor  like  Coffee  ,•  which  having  flood  one  Night  in  a  Baion, 
near  a  Quart  of  thick  yellow  Feces  fubfided.  The  Liquor  in  this 
Bladder,  and  what  we  found  in  her  Belly  atter  her  Death,  added^to 
what  was  evacuated  before  by  Paracentefis,  amounts  to  2%S  Pints. 
fides  the  prodigious  Quantity  of  Matter  which  fill  d  this  great 

•  WQ  -- 
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we  found  feveral  Pieces  of  Membranes  like  Gut  or  B1  adder  cut  into 
Pieces.  During  the  whole  time  of  her  Sicknefs,  {he  eje&ed  by  Urine 
near  as  much  as  fhe  drank  *  and  yet  by  Computation  (he  leaked  into 
the  Abdomen  near  a  Pint  every  24  Hours,  from  March  to  November , 
When  her  Belly  was  near  full,  her  Thighs  and  Legs  us’d  to  (well, 
and  grew  difcolourU,  like  an  approaching  Gangrene,  but  both  went 
off  after  Tapping,  by  the  Help  of  Fri&ion,  and  a  warm  Lotion,  &c. 

Lafage,«299  XI*  1  was  called>  time  ago,  to  open  a  Maiden  Lady  52  Years 
■p.  1977.  of  Age,  who  complain  d,  about  fix  Weeks  before,  of  a  Circonfcript 
hard  Swelling  on  the  Hypogaflrica  regio,  on  the  Right  Side,*  from  that 
time  her  Belly  grew  by  degrees  to  an  exorbitant  Bignefs,  the  great 
Weight  whereof  was  the  molt  confiderable  Symptom,  and  at  lalt 
fulfocated  the  Lady.-  The  Body  was  mightily  emaciated,  and  the 
Legs  fwelled  few  Days  before  her  Death.  1  expe&ed  Water,  but 
there  was  only  a  vifcous  darkilh  Humour,  to  the  Quantity  of  18 
Gallons  ,*  after  the  Evacuation  of  that  Matter,  I  was  no  lefs  furprized 
to  perceive  a  large  Heap  of  Veficles  arifing  from  a  thick  Membrane 
covering  the  Guts,  it  being  the  Peritoneum  feparated  from  the  Mufcles. 
I  took  it  out,  to  examine  the  better  thofe  Veficular  Bodies  difpofed  on 
the  outward  Surface  of  that  Membrane,  as  ado  them  that  were  on 
its  infide,  towards  the  Guts.  The  Veficles  were  of  different  Mag¬ 
nitude  ;  feme  of  the  largelt  had  been  broken  and  funk,  others  were 
broken  and  almoft  empty,  and  the  others  very  much  didended  and 
full  ,•  the  Matter  of  all  of  them  was  of  the  fame  nature  with  the  ex* 
travafated  Humours.  What  was  contained  in  the  lefler  ones  proved 
to  be  of  different  Colour  and  Confidence,  not  unlike  Geliy,  White  of 
Eggs,  Gail  and  Honey  ;  in  fome  it  was  much  like  the  Humour  of  a 
true  Meliceris.  There  was  but  little  Matter  extravafated  in  the  Cavity  of 
the  Abdcmen  ;  moft  Part  was  contained  betwixt  the  Peritoneum  and  the 
Mufcles,  The  Right  Kidney  was  affedfed  with  a  particular  Dropfie  ; 
all  the  Vifcera  befides  were  in  a  natural  State,  two  Polypus' s  were  found 
in  the  Heart,  and  two  pretty  big  Stones  in  the  Gall  Bladder. 

HnDi{mJc?j!d ,  XII>  1  differed  a  poor  emaciated  Creature,  thatdied  of  an  Hy- 
Body  dying  of  drops,  out  of  whom  I  took  about  20  Gallons  of  Liquor  mealured. 

an  Hydrops,  by 

Vaughan  Xlf ?.  A  Youth  whom  I  attended  about  50  Hours,  was  aflli&ed  with 
1245-.  the  lliaca  very  terrible  for  the  time  ;  he  was  aged  about  14  Years, 
A  Cafe  of  a  Sanguine  Conftitution.  About  5  or  4  Hours  before  he  dyed,  I 
IJiaca  Padio,  adminiftred  a  Terebinthinat  Clyder,  which  gave,  during  its  day,  im- 
ibidf ^ ^ame>  Ir}e^iate  Eafe  ;  he  fo  continued  about  an  Hour,  then  this  Difeafe 
returned  again  as  fevere  as  ever  :  He  foon  after  dyed  :  but  before 
lometimehe  voided  fome  of  his  Clyder  by  Vomit.  The  Cafe  being 
not  very  ufuaf  I  applied  my  felf  to  his  Friends,  in  order  to  Differ 
him;  which  accordingly  I  did  the  next  Day.  Finding  the  Liver 

only 
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only  fomething  larger  than  ordinary,  I  immediately  made  fearch  from 
the  Ventriculus  quite  to  the  lower  end  of  th zlnteftinum  rdtum  :  The 
V wtricle  was  confiderably  extended;  a  little  fpace  from  the  Gut  lleon, 
in  the  Jejunum ,  I  found  the  excrements  had  made  a  breach,  and  fome 
quantity  was  evacuated*  I  then  proceeded  to  the  Gut  Ileum,  I  found 
a  confiderable  part  of  it  very  livid,  not  in  the  leaft  extended ;  the 
Colon  was  much  like  a  Contufed  Wound  about  %  or  4  days  old.  I 
infpe&ed  into  the  center  of  it,  where  I  found  it  fomething  freflier, 
not  fo  livid  as  the  outfide.  About  the  beginning  of  the  Inteflinum  reft*- 
um  I  found  another  large  ruption,  where  there  was  more  excrements 
voided. 


XIV.  I  fhall  here  give  a  true  and  exatft  account  of  a  Humane  Allan -  of  the  Hu¬ 
nts,  as  it  appeared  in  two  fubje&s,  hill  by  me.  One  of  which  l  ob- jT/pr. 
ferved  feveral  years  ago,  and  the  ocher  in  March ,  27 i.p.  S3  5/ 

Moil  of  the  Antients  indeed  allow  of  one;  not  from  their  experience 
of  it,  but  becaufe  they  took  it  for  granted,  that  Men  and  other  Ani¬ 
mals  were  alike,  in  th sVijeera,  Membranes,  Vejjels ,  &c.  Hence  Hippocrates 
fays,  that  Twins  lie  in  Sinus's,  and  that  the  Uterus  has  Cornua .  Galen 
deferibes  the  Navel  firing  to  confift  of  fourVeffels,  befides  the  Urachus, 
and  the  Allantois  to  be  like  a  Pudding  reaching  from  one  Cornu  of  the 
Uterus  to  the  other,  in  fhort,  norwithftanding  the  Antients  might 
fomeeimes  difletft  Humane  Bodies,  and  although,  **  Heropbilus  and  *  Celfur, . 
Erajijlratus  did  open  live  Men  and  Women,  yet  it  can’t  be  found p/*/.  ■ 
what  great  ule  was  made  of  thofe  opportunities:  For  the  Antients 
Accounts  of  many  parts,  particularly  of  the  Urachus  and  Allantois ,  (as 
to  its  Name.  Figure,  Site,  &c.)  agree  only  to  their  appearance  in  Brutes. 

I  fhall  fay  nothing  of  the  Allantois  in  Brutes,  fince  it  is  granied_by 
molt  Anatomifts.  to  be  in  thefe  Animals,  and  fufficiently  deferibed 
by  Dr.  Needham ,  who  alfo  firft  difeovered  part  of  the  Allantois  in 
Humane  fubjeeft?,  but  neither  he,  nor  any  other,  has  taken  the  right 
method  of  finding  it  entire,  and  ’tis  no  wonder  they  could  not  truly 
deferibe  what  they  never  faw.  2  Dr.  Needham  fays,  that  after  the  *  ^ 

Amnios  is  cleared,  and  left  fixed  to  the  Umbilical  Rope,  you  may  divide  7th. 
by  the  fingers,  or  knife,  the  remaining  part  of  the  Involtura  into  two 
Membranes.  The  exterior  he  truly  calls  the  C hori  -n,  the  interior  he  takes 
to  be  the  Allantois .  But  by  thefe  ways  of  reparation,  you  will  prefently 
tear  the  Allantois ,  and  be  able  to  difeern  only  fome  fmall  pieces  of  it. 

Befides,  the  Allantois  is  at  firft  fight  fo  like  the  Amnios,  that  3  many  3  D'ismer.  Ub3 
who  fuppofe  the  Amnios  double,  and  that  its  Coats  are  eafily  fepa- 
rable,  have  taken  thefe  pieces  of  the  Allantois ,  for  broken  pares  of  one 
of  the  Coats  of  the  Amnios .  Whereas  having  firft  found  the  Hole  whence  9* 
the  Urine  came  forth  (if  the  Allantois  is  not  too  much  torn;  you  may 
blow  up  the  Allantois  with  a  Pipe  to  its  full  dimenfions,  and  then  fee 
its  true  Shape,  the  Fundus ,  the  Crevix ,  the  infertion  there  of  the  Ura¬ 
chus,  its  relation  xo  the  other  Membranes.  &c>  Be  the  Allantois  never 
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fo  much  torn,  yet  this  way  you  may  eafily  feparate  many  Inches  of 
it,  from  the  Chorion,  and  Amnios.  Which  eafie  reparation  demonftrates 
a  diftinaion  of.  Membranes,  fince  no  double  Membrane  can  be  divided 
by  the  breath  alone. 

Indeed  Hoboken  and  1  Diemerhroeck  make  it  a  very  eafie  thing  to  fepa- 
rate  the  Allantois  from  the  other  Membranes*  only  by  the  fingers  ,•  but 
’tis  plain  from  their  defcripdons  that  they  never  faw  one  entire.  A- 
mongit  other  miftakes,  Diemerbrocck  fays  that  the  Urine  of  a  Foetus  lies 
between  the  Urinary  Membrane  and  the  Chorion ;  as  though  not  con¬ 
tained  in  a  diftind  Bladder,  but  in  a  Cavity  made  partly  from  the 
Chorion ,  partly  from  the  Urinary  Membrane.  I  confefs  De  *  Graaf  te-lls 
us,  that  by  blowing  with  a  Pipe  into  a  Hole  made  through  th e  Chorion, 
all  the  Membranes  of  the  Secundines  will  appear  diflinCt.  He  has  alfo 
delineated  an  Allantois ,  with  the  other  Membranes,  &c.  as  he  fays  he 
found  them.  Yet  this  3  Figure  mult  have  been  drawn  from  his  own 
fancy,  and  not  from  any  preparation,  for  thefe  reafons.  ift,  Becaufe, 
by  this  way  of  reparation,  you  can  only  part  the  Allantois  from  the 
Chorion ,  but  never  fee  its  true  dimenfions,  nor  any  appearance  of  a 
Bladder  ;  for  a  Bladder,  as  the  Allantois  is,  can  be  fnew’d  only  by  blow¬ 
ing  into  its  Cavity,  or  by  finding  it  full.  Yet  in  this  Figure  no  fign 
can  be  obferved,  where  ’twas  blown  up,  and  tied,  De  Graaf  alfo 
{peaking  of  making  a  Hole  only  in  the  Chorion,  Nor  can  this  Allantois 
be  fuppofed  full  of  Urine,  becaufe  ’tis  nor  of  the  Shape  of  a  full  Allan* 
toisy  and  our  Author  himfelf  calls  it  only  the  inflated  part  of  the  Allan- 
tols [  However,  I  can’t  conceive  how  the  Allantois  could  remain  partly 
filled  with  Air  (any  more  than  it  might  with  Urine)  fo  long  as  till 
this  Figure  was  drawn,  unlefs  fome  Hole  was  tied  up,  whence  the 
Urine  came  forth,  and  the  Air  was  blown  in.  2dly,  Becaufe  in  this 
Figure  the  Umbilical  Rope  feems  to  run  through  both  Amnios ,  and  the 
Allantois,  to  its  infertion  on  the  Placenta,  Whereas  the  Allantois  is  no 
where  perforated  by  the  Umbilical  Rope ,  nor  does  it  any  where  pafs 
through  the  Amnios,  but  only  runs  under  it,  at  the  place  of  its 
infertion  on  the  Placenta .  If  the  Navel- firing  could  be  allowed  to  enter 
the  Amnios  at  4  I,  and  to  pafs  under  it  to  the  Placenta ,  why  fiiould  it 
not  appear  (which  it  does  not)  under  the  Amnios,  as  well  as  the  thin 
fubftance  of  the  Allantois  ?  Again,  according  to  De  Graaf  s  pofnion  of 
the  Secundines,  (which  is  the  reverfe  of  Figure  ift,  where  the  Navel - 
firing  lies  under  the  Allantois)  nothing  couid  hinder  a  plain  view  of 
the  place  where  the  Navel  firing  is  fet  on  to  the  Placenta.  This  will  be 
ealily  apprehended,  by  fuppoiing  the  part  H  in  my  ift  Figure  to  lie 
uppermost,  the  Fundus  G  and  Navel-firings  being  turned  over;  for  then 
the  Strings  will  run  over  the  Allantois ,  as  in  De  Graaf  s  Cut,  and  its  in¬ 
fertion  appear  plain  on  the  Placenta ,  which  yet  can’t  be  difeovered  in 
his  Figure,  I  am  fure  the  whole  is  irregular,  and  I  take  it  to  be  fictiti¬ 
ous.  As  for  the  Urinary  Membrane  G  it  feems  to  be  the  Allantois  of  a 
Colt  ('where  5  Needham  fays,  the  Umbilical  Rope  runsjhrongh  the  Uri - 

nary 
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nary  Membrane)  not  lefs  abfurdly  added  to  the  Secundines  of  a  Humane 
Fatus  than  the  Secundines  of  a  Whelp  are  to  alike  Foetus  by  Vefalius . 

Laftly,  ’Tis  molt  evident  that  De  Graaf  knew  nothing  of  the  true 
Shape  of  this  Membrane,  and  that  he  had  never  feen  one  entire,  be¬ 
cause  1  he  confents  to  1  Needhams  defcription  of  it  as  true,  which  yet  *  De  Graaf. 
is  falfe  in  feveral  particulars.  For  ift,  the  Urinary  Membrane  does  cap.  1 5. 
not  cover  the  whole  Foetus  (as  he  affirms )  but  only  that  part  of  it,  which  3  ea?  ^  de 
refpeCts  the  Chorion ,  and  does  not  lie  on  the  Placenta ;  for  the  Allantci/orm<2t' 
can  be  extended  at  fartheft  but  to  the  edges  of  the  Placenta,  where  the 
Amnios  zn&Chorion  are  fo  clofely  joined  by  Fibres,  that  no  Membrane 
can  come  between  them.  Wherefore  2diy,  the  Allantois  is  not  every 
where  faftned  to  the  Chorion.  And  confequently  ;dly,  the  Allantois 
can’t  be  of  the  fame  Shape  that  the  other  Membranes  are  of,  nor  be 
like  the  Allantois  of  a  Colt,  which  contains  the  Foetus  in  the  Amnios  ; 
aii  which  neverthelefs  3  Needham  afferts.  In  ffiort,  Dr.  Needham  had  3  cap 
feen  only  pieces  of  the  Ut inary  Membrane,  but  never  an  entire,  one, 
and  fo  could,  only  guefs  at  the  Shape,  &c.  of  it,  from  what  he  had 
obferved  in  Mares ,  and  Glanduliferous  Animals.  He  might  have  made 
abetter  guefs  at  the  figure,  fite,  &c.  of  a  Human  Allantois  from  that 
of  a  Whelp,  which  does  not  every  where  encompafs  the  Foetus ,  as  he 
obferves.  Bidloo ,  in  moft  of  his  Figures  of  the  Secundines ,  letters  feme 
Vefiigia  of  the  Urinary  Membrane,  but  in  any  of  thefe  Figures ,  you  only 
fee  broken  pieces  of  one,  fo  confufedly  placed,  that  no  Idea  of  its  Big- 
nefs,  Shape,  or  Situation  can  be  formed  from  them.  I  muff  confefs 
that  oftentimes  the  Membranes  of  the  Secundines  are  fo  torn,  that  no 
Art  can  exhibit  an  entire  Allantois.  However,  among  the  many  Secun¬ 
dines  that  have  come  under  the  hands  of  Anatomifts,  feveral  no  doubt 
muft  have  been  entire  enough  for  a  fuller  difeovery  than  they  have 
made,  had  it  not  been  by  their  ways  of  proceeding  {viz,,  by  knife, 
fingers,  or  blowing  under  the  Chorion)  impoffible  to  difeover  any  thing 
plain,  or  fatisfaCtory,  even  in  the  faireft  fubjeCts. 

I  come  now  to  anfwer  the  objections  of  thofe  who  ftill  deny  an 


Urinary  Membrane  to  a  Humane  Foetus. 

The  difficulty  of  finding  this  Membrane  is  by  no  means  an  argument . 
againft  the  exiftence  of  it:  But  a  Woman  that  dies  big  with  Child  is 
fo  fair  a  fubjeCt  for  the  difeovery  of  three  Membranes,  that  I  wonder  . 

+  Parey  having  fuch  an  opportunity  could  find  but  two,  if  he  was  fo  4  Lih  ^ 
careful  as  he  fays  he  wasv  Dr.  Tyfon  obferved  three  Membranes  fome  cap.  34, 
years  ago,  in  a  like  fubjeCt.  After  the  Chorion  was  divided,  and  laid- 
afide,  he  faw  two  Bladders ,  containing  Liquors  of  different  colours, 
which  he  pieffing  one  towards  the  other,  did  not  mix,  but  remained 
diftinCL  This  obfervation  fully  fatisfied  that  great  Anatomift,  as  to 
the  exiftence  of  an  Allantois ;  and  its  figure,  texture,  fite,  &c.  might 
alfo  have  been  difeovered  by  him,  had  not  the  lefs  curious  Spectators 
been  impatient  to  pafs  on  to  other  parts  of  the  DiffeCtion. 


M 
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Some  deny  a  Urinary  Membrane  to  a  Human  fcetus,  becaufe  they 
fuppole  the  Urachus  to  be  impervious,  and  that  therefore  there  would 
be  no  paffage  for  the  Urine,  and  confequently  no  need  of  an  allantois. 

1  cap.  3  d  1  Needham  indeed  fays  that  he  could  never  find  any  fign  of  a  Cavity  in  the 
cap.tykcap.  Urachus ,  yet  is  of  opinion,  that  by  blowing  from  the  Bladder,  the  Air 
might  be  forced  through  a  Humane  Urachus ,  as  eafily  as  he  has  often 
done  it  through  that  of  a  Whelp.  I  don’t  underftand  why  Dr.  Needham, 

3  Parey  jki-.and  2  others  fhould  infift  fo  much  upon  an  apparent  Cavity  in  the 
g(y.  cap.  34  Urachus ,  or  exped  that  Air  fhould  neceflarily  pafs  through  it  upon  blow- 
Maurtceau  Lib.  and  think  that  otherwife  it  cannot  be  fit  for  the  afEgned  Office;. 
id  cap,  <\th.  f]nce  many  Bodies,  as  Membranes,  &c.  will  not  admit  Air,  &c.  yet 
let  Water  pafs  freely  through  them.  It  will  not  feem  ftrange,  that 
Water  fhould  pafs  through  the  fubftance  of  thzUrachus,  if  we  confider 
that  the  Cavity  of.  the  Urachus  to  the  Navel  is  open,  as  appears  by  In¬ 
flation,  or  Injedions,  (to  fay  nothing  of  thofe  who  are  mentioned  to 

*  Fern.  Lib<  have  made  Water  by  the  v- Navel)  and  that  the  reft  of  the  Urachus  is* 
6.  cap .  13.  pervious,  tho’  not  plainly  hollow,  (the  Urine  rather  foaking  gently, 
Vrac  ^ dp  art  running- through  its  more  ftrait  Tubes)  may  be  gathered  from 
8.  fett?  id  cap.  hence,  ift.  That  the  fubftance  of  the  Urachus ,  fas  well  as  the  Cavity 
jo,  Lauren,  of  the  Allantois)  is  always  found  turgid  with  a  Liquor,  that  in  colour, 
ub.  %th  gtyeft.  tafte  and  fmeil,  feems  Urinous*  2dly,  That  fince  the  Mucous  Coat 

7*  of  the  Inteftines  is  demonftrated  to  be  vafcular  by  Mr.  Letuwenhoeck , 

therefore  the  Mucous  fubftance  of  the  Urachus  may  alfo  be  Vafcular. 
;dly.  That  Urine  may  as  eafily  ouze  through  thefe  Mucous  Veflels, 
as  other  fluids  run  through  Vafcular  Cartilages ,  and  Bones,  &c.  or  the 

*  Valid.  Chyle  into  Lacteals ,  ( whofe  Orifices,  as  4  Leewwenhoeck  obferves,  will 

Epi(i.  68.  pa.  fcarce  admit  of  Particles  fo  big  as  the  1000000000  part  of  a  grain  of 
*35*  fand)  the  great  Cavity  of  the  Inteftines  being  open  at  the  fame  time ; 

or  as  eafily  as  grofTer  parts  of  the  Semen  pafs  the  Tubes  of  the  TefticUs,. 
whofe  Cavities  are  not  more  perceptible.  I  am  fure  the  Urine  is  more 
aflifted  in  its  motion  by  the  Detrufor  Urina ,  81  c.  than  any  of  thefe 
Fluids  can  be  by  the  Heart s  or  other  Mufcles. 

2  L&  5  Others  will  not  admit  of  an  Urinary  Membrane,  they  thinking  it 
WDUld  beufelefs,  becaufe  they  imagine:,  that  when  the* Bladder  is  full, 
Lib.  6.  cap.  3.  the  Urine  muft  be  difcharged  at  its  Cervix ,  and  not  at  its  Fundus  by  the 
&  4.  Parey  Urachus .  But  in  anfwer  to  this,  the  Urine  can  never  pafs  through  the 
Lib.  3 d  cap.  Cervix ,  and  Urethra ,  unlefs  the  Abdominal  Mufcles  contrad,  becaufe  we 
never  void  Urine  naturally,  but  by  the  help  of  thefe  Mufcles,  nothing 
lefs  being  able  to  force  open  the  Sphinfter  Veficte.  Now  it  being  more 
than  probable  that  thefe  Mufcles  never  ad  before  Refpiration ,  no  Urine 
can  pafs  through  the  SphinBer ,  before  the  Child  breathes.  No  reafon 
can  be  given  why  the  Abdominal  Mufcles  of  a  Foetus  fhould  voluntarily 

/  Barlh.  contrad,  fince  neither  the  Quantity  nor  Quality  of  the  6  Urine  can 
Need  ' cap  V  to  aa  a<fti°n*  For  when  the  Bladder  is  too  full  of  Urine, 

peg,  *8j/’  ouze  through  the  lax  fpongy  fubftance  of  the  Urachus ,  being 

gently  prefled  by  the  Detrufor  alone.  There  would  arifemany  incon- 
t.  vemencies. 
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veniencies  from  the  voluntary  contra&ion  of  the  Abdominal  Mufcles  of 
a  Foetus ,  as  voiding  Faeces  as  well  as  Urine ,  into  the  Amnios,  which 
would  be  more  prejudicial  than  1  Sweat,  &c.  Yet  if  we  Should  fup 
pofe  the  Abdominal  Mufcles  of  a  Foetus  to  ad:,  the  Urine  will  however 
pafs  where  it  can  mod  eafily,  i.  e .  through  the  Urachus ,  which  is  partly 
open,  and  altogether  of  fuch  a  Texture,  as  in  no  wife  can  hinder  the 
paffing  of  the  Urine,  much  lefs  be  able  to  refill  a  confiderable  force, 
as  the  *  Sphintter  Veftc*  can.  Befides,  the  Urachus  is  not  only  thus  qua-  * Gaien  de 
lifted  for  the  admiflion  of  Urine,  but  when  the  Mother  lies  down  tufu 
5tis  almoft  upon  a  Level  with  the  Urethra,  and  what  has  once  paffedij* 
the  Urachus ,  cannot  return  by  reafon  of  the  Length,  Situation,  and 
peculiar  Structure  of  it.  Laftly,  the  ?  Tudendi  Claufura  fometimes  hap^  ? 
pening  in  both  Sexes,  demonftraces  that  then  at  lead,  the  Urine  can’t  pr^.  ub  4. 

pafs  through  the  Urethra .  1  •  Je^-  l* 

4  Dioni  not  finding  any  Allantois ,  nor  an  Urachus  plainly  pervious,  ^  3 
thinks  there  is  no  need  of  either,  on  another  account.  For  he  fup  * 

pofes  that  the  Blood,  which  ferves  for  the  Nutrition  of  the  Foetus ,  is  7 p0g,  l4$, 
depurated  from  all  Excrement.  But  I  cannot  apprehend,  what  fhould 
make  this  portion  of  the  Blood  and  Chyle  freer  from  Excrement,  than 
the  reft  of  the  Mafia  Sanguine  a.  There  is  indeed  no  portion  of  it,  which 
does  not  contain  parts  unfit  for  AJfimilation  and  Nutrition .  Our  Autnoc 
would  have  been  convinced  of  this  error,  had  he  ever  opened  Abortions 
of  five  Months  old  or  upwards,  their  Bladders  being  always  full  of 
Urine ,  and  fome  Fceces  conftantly  in  the  Inteftines.  5Tis  difficult  to 
determine  when  this  reparation  of  Urine  firft  begins,  but  I  am  apt  to 
think  it  much  fooner  than  is  generally  fuppofed.  Fig -  the  ;d  is  the 
Allantois  of  a  very  fmall  Abortion ,  which  I  have  ftili  by  me.  Since  all 
the  parts  are  perfedly  formed  before  Impregnation ,  not  very  long  after 
Impregnation  they  may  begin  to  perform  their  Offices.  No  doubt 
they  begin  as  foon  as  there  is  occafion  for  any  reparation,  and  a  fepa-  *  Append. 
ration  of  Urine  is  neceffary,  when  the  Foetus  is  firft  nourifhed  by  the  ^^7- 

Umbilical  Arteries.  6  Lik  1. 

The  Exiftence  of  an  Allantois  is  denied  by  s  fome  who  gram  ant^  3 1. 

Urachus  but  will  have  it  convey  the  Urine  to  between  the  Amnios  ana  7  Harv.  de 
Chorion!  <  Diemerbroeck’s  opinion  is  fomewhat  like  this,  only  lie  would 
have  the  Urine  lodged  between  the  Urinary  Membrane  and  the  C honors.  %  ^ 

Thefe  men  don’t  conlider  that  the  Urine  in  this  cafe  would  get  into  ?  Bmh  Libt 
the  Amnios  as  well  as  the  Succus  Nutritius  of  the  Chorion,  whether  im  1 .  cap.  76.  ^ 
bibed  from  the  Uterus  by  the  Chorion,  or  feparated  by  its  C, lands.  Such  Graaf  Jc  nml, 
a  Succus  Nutritius  of  the  Chorion  is  granted  by  the  7  Maintain**  of  the 
fore-cited  opinions,  as  well  as  by  thofe  who  deny  an  Allantois altoge- 
ther  or  8  fuppofe  it  to  have  a  different  Figure,  &c.  from  what  Die -  s>  de 
nserbroak  affigns  it.  The  Tranfudation  (or  Filtration  through  the Mmg*. 
Membranes)  of  this  Succus  feems  mod  likely  m  Mares  and  Sows  j  for  in  « 
a  9  Mare  the  Chorion  is  not  joyned  to  the  Uterus ,  till  1  he  is  halt  gone,?f  QrMjdt 
and  in  a  Sow  it  does  not  adhere  to  the  Uterus  till  near  the  end  or  her  mui  org .  Ca». 
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going  with  young.  But  tis  molt  evident  that  the  Urine  ofa  Humane 
Foetus  is  not  contain  d  between  the  Chorion  and  Amnios,  nor  between  the 
Chorion  and  Allantois,  from  the  dole  connexion  of  thefe  Coats  to  one  a- 
nother ;  a!fo  from  the  obfervation  of  Midwives,who  often  find  a  Bladder 
of  Water  fthey  call  it  a  By-WaterJ  offering  itfelf  before  the  Child 
whereas  the  Humor  of  the  Amnios  is  little,  and  of  the  Chorion  much  lefs’ 
and  of  another  Colour,  &c.  at  the  time  of  Birth.  This  By- Water  is* 
taken  notice  of,  as  an  argument  for  an  Allantois  by  Mr.  Copper  to 

whofe  affiitance  we  owe  that  the  Figures  belonging  to  thefe  Papers 
appear  correct.  ^ 

The  great  *  Harvey  will  not  allow  an  Allantois  even  to  Brutes  and 
•  fancies  the  Allantois  and  the  Chorion  to  be  the  fame  Membrane  that  has 
two  Names  the  fuff  from  its  Shape,  the  other  from  its  Office  or 
Number  of  Velfels.  Yet  it  is  plain  from  Galen  and  all  the  Antients 
that  they  meant  two  diftin<a  Membranes  by  the  Allantois  and  Chorion 
Dr  Harvey  thinks  that  a  Foetus  does  not  void  Urine,  but  that  the  Blad¬ 
der  contains  it,  till  the  time  of  Birth.  What  was  offered  againft  Dio~ 
»/’s  Opinion  may  ferve  for  an  anfwer  to  this  alfo.  Became  ’twas  im- 
poffible  for  this  diligent  Anatomift  not  fometimes  toobferve  an  Urinary 
Bladder,  he  has  thought  of  ways  to  explain  fuch  Phenomena  without 
granting  an  Allantois.  In  t  Sheep  and  Does,  he  had  feen  as  it  were  a 
certain  Procefs  between  the  Umbilical  Arteries  full  of  Urine.  This 
Procefs 1  is  no  doubt  the  Allantois ,  though  *  Bartholinus  calls  it  the  Ura¬ 
chus.  ^  Again,  he  thinks  what  is  called  by  others  an  Allantois  (if  it  is 
not  the  cborkn  )  is  fome  Coat  accidentally  formed  from  a  Reduplica¬ 
tion  of  the  Membranes :  becaufe  (  fince  every  Membrane  is  double  f 
Nature  may,  upon  a  {freight,  lodge  the  Urine  between  a  Duplicature 
Yet  he  does  not  tell  us  how  his  Duplicature  is  tobe  filled,  he  allowing 
no  Lrachiss.  Butinfliort,  this  Urinary  Bladder  can  be  no  Duplicature 
of  the  other  Membranes,  fince  in  all  Animals  it  differs  from  them  as 
to  Figure,  Texture,  and  in  having  an  Urachus,  which  no  other  Mem- 
brane  has.  And  fince  every  Animal  that  has  a  Bladder,  muft  have  a 
like  neceffity  fora  Receptacle  of  Urine  till  born,  fince  alfo  the  Urachus 
is  ever  alike  inferted  in  the  fame  Species  of  Animals,  and  the  Urinary. 
Bladder  conftantly  the  fame,  as  to  Shape,  Texture,  Situation,  &c.  the 

Urachus  and  Allantois ,  with  its  f  By-Water,  can  be  no  accidental  or  pre¬ 
ternatural  things.  r16 

Fig.  1.  Reprerents  the  Secundines  of  Twins,  to  ffiew  the  Allantois, 

t0  other  Membranes,  &C.  after  the  Parts  were  prepay 

A  A  A  A  Part  of  the  Chorion  expanded.  .  '  ; 

BBB  a  Line,  expreffing  the  Edges  of  the  Vlacenta, 

^  c  c.  tne  Ammos,  which  is  united  to. 

D  the  Allantois,  at 

EE  E  the  Line  of  Union*. 

F  the  Cervix  of  the  Allantois*. 
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G  A  Hole  at  the  Fundus  of  the  Allantois^  whence  the  Urine  came 
forth,  and  where  the  Allantois  was  blown  up. 

H  Part  of  that  half  of  the  Allantois,  which  lies  under  the  Line  of 
Union,  and  immediately  covered  the  Foetus's,  unlefS  it  is  fuppofed  that 
the  Amnios  is  continued  under  the  Allantois. 

I  l  Two  Stiles  or  Probes  thrufl  under  the  Amnios.  They  fupport 
the  Allantois ,  and  keep  open  th  ^Aperture  *  ?*  *  of  the  Amnios ,  whence 
the  Twins  came  forth. 

K  Part  of  the  Vlacenta ,  with  fome  Blood-Veffels  injeded. 

LLLL  the  Arteries  of  the  Navel  firing  filled  with  Red-Wax. 

M  M  The  Umbilical  Veins  filled  with  Green  Wax* 

N  a  Communicant  Artery,  by  the  means  of  which  all  the  Arteries 
of  both  Navel-firings  were  filled  at  once,  and  the  Veins  were  filled  by 
one  Injedion  in  like  manner. 

O  a  Pin  that  keeps  out  the  Amnios ,  where  from  the  Edge  of  the 
TUcenta  it  runs  partly  to  the  Line  of  Union,  or  Adhsfion,  and  partly 
over  the  Vlacenta. 

V  Part  of  the  Chorion  at  the  Edge  of  the  Vlacenta ,  where  it  runs  un- 
der  the  Amnis  on  the  Placenta. 

4L  a  Pin  that  by  a  Thread  helps  to  pull  open  the  Aperture  of  the 

Amnios . 

RRR  the  Urachus ,  lying  between  the  Arteries. 

aa  a  Fibres  or  Veilels  which  fallen  the  Allantois  to  the  Chorion. 

Fig.  2.  Exhibits  a  fide-view  of  the  fame  Preparation,  that  the  Xn- 
fertion  of  the  Urachm,  &c-  may  be  better  feen. 

N.  B.  That  A  and  all  the  fame  Letters  in  thefe  three  Figures  de¬ 
note  the  fame  Parts  in  every  one. 

S  fhews  the  Courfe  of  the  Urachus  R  at  Fin  pricked  Lines. 

T  part  of  the  Amnios  raifed  from  the  Vlacenta ,  to  difeover  the  Via*- 
centa  K  and  F. 

F  that  Part  of  the  Allantois  which  is  below  the  Line  of  Union, 
near  its,  Neck  F. 

Fig.  3.  Shews  an  entire  Allantou  of  a  very  fmall  Abortion. 

N .  B.  This  Allantois  was  eafily  feparated  from  the  other  Membranes, 
between  which  it  lay  ,*  and  the  Amnios  remained  an  entire  Bladder  or 
Membrane  under  the  Allantois. 

Now  fomeobjed,  that  what  is  called  the  Line  of  Union  can  be  no 
real  thing.  As  to  this  I  don’t  know  whether  the  Allantois  of  Twins  , 
may  not  require  fuch  a  Conjunction  to  fuilain,  and  keep  Heady  a 
greater  Quantity  of  Urine  :  nor  can  I  refolve  whether  the  Allantois  of 
Twins  (like  that  of  a  (ingle  Foetus  in  Fig.  3.)  may  nor  be  diftind,  and  * 
feparable  from  the  Amnios ,  but  was  not  difeovered  by  me  to  be  fo,throa 
want  of  Skill  or  Care.  However,  the  Reafons  why  fuch  e  Line  was 
figur’d  are  thefe.  r.  Although  I  ufed  more  Force,  with  equal  Care,  to 
feparate  the  Allantois  in  this  Place  than  in  any  other  (where  never- 
thelefs  the  Separation  was  very  eafie)  yet  I  could  not  divide  thefe  Mem¬ 
branes 
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branes  farther  than  that  Line.  2.  This  Line  feeming  fo  regular  as  to 
divide  the  Allantois  into  two  equal  Parts,  I  could  not  take  it  to  be  the 
Effeft  of  Chance,  or  my  Separation.  3.  The  Part  H  below  the  Line 
E  E  was  alike  in  Tranfparency  to  that  Part  of  the  Allantois  D  above 
it.  Whereas  had  the  Amnios  been  joined  to  the  Allantois  (as  the  Ob¬ 
jectors  fuppofe)  the  Allantois  below  this  Line  muft  have  appeared  thick¬ 
er  than  that  part  above  it,  fince  the  Amnios  alone  is  much  thicker  than 
the  Allantois .  ’Tis  eafie  indeed  to  conceive  the  Amnios  running  an 
entire  Bladder,  or  Membrane,  under  the  Allantois ,  and  perhaps  it  may 
be  fo  ,*  but  1  think  it  difingenuous  to  conceal  what  t  did  obferve,  or 
to  make  out  by  F^ncy,  what  I  cou’d  n’t  difcover  in  FaCF 

Others  have  thought  this  Allantois  to  be  an  Amnios  of  one  of  the 
Twins  belonging  to  thefe  Secundines.  This  Objection,  though  it 
may  feem  plaufible,  yet  it  is  of  no  Force.  For  firft,  this  Allantois  is 
much  finer  to  the  Touches  alfo  much  more  tranfparent,  than  the  other 
Amnios  »  which  ftill  remains  Biff,  whilft  the  much  thinner  Allantois 
finks  under  the  lead  Blaft  of  Air,  notwithftanding  the  ftiles  1  /which 
affift  it.  2dly,  This  Allantois  had  two  vifible  Urachus  s,  and  is  of  an 
Oviform  Figure,  fomewhat  like  the  common  Cuts  of  a  Man’s  Bladder 
(for  a  true  Cut  of  a  Humane  Bladder  I  never  yet  faw,  for  it  ought  to 
be  made  much  bigger  fas  it  really  is)  at  its  Cervix ,  &c.)  Alfo  this  Al¬ 
lantois  no  where  touches  the  Placenta ,  unlefs  at  the  Neck  F  But  on  the 
contrary,  the  Amnios  is  of  the  fame  irregular  Figure,  as  the  Pofition, 
Motion,  &c.  of  the  Foetus  require.  Likewife,  it  covers  the  whole  in¬ 
ternal  Surface  of  the  Placenta.  3 dly.  They  who  make  this  Objection 
muft  fuppofe  fome  Hole  in  this  Bladder,  and  in  the  Amnios ,  through 
which  one  Umbilical  Rope  may  pafs  from  the  Placenta  to  the  Foetus. 
But  fuch  a  Foramen  would  be  preternatural,  becaufe  the  Navel-ftring 
only  runs  from  the  Placenta  to  the  Foetus,  under  a  Coat  taken  from  the 
Amnios ,  and  lies  with  the  Foetus  in  the  Cavity  of  the  Amnios ,  that  is  no 
where  perforated.  4thly,  The  Hole  at  the  Fundu  G  was  fcarcely  wide 
enough  to  receive  the  end  of  a  Man’s  Finger,  whereas  the  Twins  did 
not  want  fix  Weeks  of  their  full  Time.  Since  therefore  a  Foetus  of  near 
eight  Months  could  not  poffibly  pafs  this  Orifice,  this  Bladder  could 
not  be  an  Amnios. 

Nothing  in  thefe  Secundines  is  preternatural,  only  fome  things  were 
not  before  obferved.  Hitherto  Anatomifts  have  not  allowed  Twins 
to  lye  in  a  common  Amnios ,  but  fuppofed  each  Foetus  to  have  a  diftind 
Amnios .  The  Reafon  of  this  Opinion  mighc  be,  that  fome,  denying 
*  Maurice au  any  Urinary  Membrane,  called  every  Membrane  they  found  (except 
Lib.  z.  c*p.  4*  the  Chorion)  an  Amnios ,  and  thefe  finding  two  Membranes  in  the  Secun- 
Bartb.Cub .  \\^lnes  °f  Twins,  fuppofed  them  to  be  two  Amnios's.  That  others 
eap.  56.  d*.  granting  an  Allantois,  but  net  diftinCUy  difeovering  it,  but  only  two 
emerb .  Ub. i.  Membranes,  alfo  imagined  them  to  be  two  Amnios's.  Both  of  thefe 
*aP;  taking  that  for  the  Amnios,  which  might  really  be  an  Allantois.  But 

i^Tr*GriI/^nce  one  Chorion,  and  one  *  Placenta  (the  ||  Placenta  and  Chorion  being 
cfp.tsl  J  ever  of  the  fame  Number;  generally  ferve  Twins  (nay,  fometimes 

three 
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three  Fetus's)  why  fhould  it  feem  ftrange,  that  one  Amnios  fat  Ieaft 
fometimesj  and  one  Allantois  fhould  ferve  the  like  Number  ? 

I  am  not  ignorant  that  *  Mauriceau,  and  ||  Diemtrb) oeck  think  there  *  four.  Lib. i, 
is  an  abfolute  Neceffary  for  every  Foetus  to  lie  in  a  diftind  Amnios ,  and'*/\3>  and  4. 
that  otherwife  Twins  in  the  lame  Membrane  would  grow  together  ,  H  Diem*  URu 
and  make  a  Monfter.  *  Aquapendens  further  fays,  that  all  Ova  Ge-  C<*p^’  IOj 
mellifica  produce  feme  other  lore  of  Monfier.  Yet  ’tis  moft  certain  that 
Ova  Gentellifica  do  exclude  two  perfed  Chickens,  however  not  both 
alive.  (|  The  Great  Harvey  indeed  thinks  it  poffible,  that  fuch  an  f)  Exercit. 
Ovum  may  produce  a  Monftrous  Chick,  if  its  Vittlli  are  contained  in*1*  General 
the  fame  Membrane,  &c .  yet  does  not  pofitively  fay  it  muft  be  fo. 

For  my  Part  I  can’t  fee  any  more  Reafon  why  Twins  in  one  Amnios 
fhould  grow  together,  than  that  the  Hands  or  Heels  of  the  fame 
Ftoeus  (hould  grow  to  its  own  Body.  How  can  the  Humors  that  lubri¬ 
cate  a  Angle  Foetus ,  and  help  it  to  move,  joyn  two  together  ?  fince 
the  Humours  are  the  fame,  and  the  Parts  of  the  fame  Foetus  as  tender  as 
thofe  of  Twins  are,  and  lye  as  clofe  to  one  another,  as  Twins  do. 

’Tis  very  ofcfervable,  that  among  all  the  Monfters  we  read  of,  there* 
are  very  few,  which  feem  to  be  made  of  two  entire  Bodies  joined  toge¬ 
ther,  and  that  molt  of  thefe  upon  *  Difledion  were  found  to  have  but#  Par  L{^ 
one  H  art,  c  :e  Jtver%  whence  ’tis  moft  plain,  that  thefe  Monfters  (and  25.  clp.  2. 
no  doubt  all  others)  were  originally  Monfters  in  the  Ova  before  Im¬ 
pregnation,  and  notfo  from  want  of  the  Amnios,  Yet  *  Diemerbroeck*  Fil. 
does  not  a  little  boaft  of  having  firft  (as  he  thinks)  found  the  reafon  L*  Ca^ 
why  Twins  muft  lie  in  diftind  Amnios  % .  But  fince  the  Matter  of&  514 
Fad  ffometinies  at  Ieaft,  as  in  thefe  Stcundines  there  was  only  one 
Amnios,  and  two  regular  Foetus )  is  not  true,  his  Argument  for  a 
Neceffity  cf  two  Amnios  s  for  two  Foetus' s,  will  never  prove  valid,  even 
where  Twins,  and  two  Amnios's  are  found.  Indeed  any  Part  may  be 
made  to  grow  to  any  Part,  as  we  fee  in  the  Cure  of  Hair- Lips,  &c: 
but  then  the  Fibres  muft  be  firft  broke,  before  there  can  be  any  Uni¬ 
on.  Now  i  can’t  conceive  what  fhould  naturally  break  the  Fibres  of 
the  Twins  in  the  Uterus  But  although  ’tis  evident  from  what  has  been 
faid,  that  Twins  may  lie  diftind  in  the  fame  Amnios ,  yet  there  muft 
be  as  many  Urachus’s  as  Foetus' s.  In  *thefe  Secun dines  1  faw  two  running 
over  the  Vlactnta,  to  the  Neck  of  the  'Allantois,  which  I  communicated 
to  fome  Phyficians,  before  the  Parts  began  to  grow  dry.  The  Urachus 
paffes  under  the  Amnios  as  the  other  Umbilical Fejfels  do,  and  runs  from 
that  Part  where  the  Umbilical  Rops  is  fet  on  to  the  Flacenta,  (freight  to 
the  Cervix  F,  S  deferibes  tiie  Courfe  of  that  Urachus  marked  R  at  F 
in  the  second  Figure.  The  other  Urachus  lay  about  a  quarter  of  an 
Inch  laterally  beyond  that  marked  R  in  the  fame  Figure.  I  mean  by 
two  Urachus' s,  two  long  roundifh  Bodies,  of  a  deprelfed  Figure,  they 
feemed  as  big  as  a  Knitting  Needle,  and  were  of  a  darker  Subftance 
than  the  Vlacenta  on  which  they  lay.  They  appear’d  in  every  refped, 
like  that  pare  of  the  NaveL-ftring,-  which  is  allowed  by  all  Anatomiils 
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to  be  the  Urachus, and  in  like  manner  ftirunk  in  two  or  three  Days,  from 
a  Mucous  Subftance  to  a  meer  Membrane.  Thefe  two  are  the  only 
entire  Urinary  Membranes  that  I  have  prepared.  Yet  in  the  Secmdines 
that  have  come  to  my  Hands,  1  have  ever  found  three  diftind  Mem¬ 
branes  eafily  feparable. 

A  Boy  that  ne •  XV.  John  Worfnape ,  a  poor  Boy  at  North  Bierley,  Ehor.  lived  till  he  was 
•ver  made  feventeen  Years  old,  and  never  made  Water,  yet  was  in  perfect  Health, 
Water,  by  Dr.  vig0r0US  and  active.  He  had  conftantlv  a  Diarrhea  upon  him,  but 
-7haJdii°(T  ”  without  muchUneafinefs.  The  Obltrudion  multhave  been  in  his- Kid- 
*  **  7'  neys,  for  he  had  never  any  Inclination  to  make  Water.  The  Serous 

Parc  of  the  Blood,  which  fhould  have  been  thrown  off  by  Urine,  was 
difeharged  by  the  C aliack  and  Mefenterick  Arteries,  by  the  Mediation 
of  the  Glands  into  the  Guts.  He  died  of  a  Fever. 

ivaZ  'bfhtf  XVI.  I  had  once  a  Boy  about  6  Years  old  brought  me,  that  pifs’d  off 
Navel,  by  Mr.  almoit  all  his  Urine  from  his  Navel. 

4-3, 

One  [wallowing  XVII.  ’Tis  now,  Jan.  20. 1708.  about  5  Weeks  fince  an  Idiot  from  his 
iron,  &e.  ^  Infancy  died  at  ojiend,  the  Place  of  his  Birth,  in  the  ;;d  Year  of  his 
Mr.  Amyard,  Age ;  his  Death  having  been  preceded  with  twelve  Days  continual 
w.  31?.  ;.i2c,  remitting  Fever,  and  a  confiderabie  Tumour  and  Pain  about  the  Re¬ 
gion  of  the  Liver.  His  Brother,  in  whofe  Houfe  he  had  been  a  con- 
ifant  Dweller,  being  defirous  to  know  the  Caufe  of  it,  defired  Mr. 
Kicks,  an  eminent  Surgeon  ( who  at  that  time  had  the  Cure  of  me)  to 
open  him;  but  he  fent  his  Son,  like  wife  Mailer  Surgeon  of  the 
fame  City,  with  his  Servant  ,*  who  did  the  Work  in  the  Prefence  of 
the  Brother  of  the  Deceafed  and  a  Nun,  brought  thither  by  the  defue 
of  difeovering  the  Caufe  of  her  Spitting  or  Vomiting  of  Blood,  to 
which  this  Fellow  had  been  very  liable/as  well  as  to  bloody  Stools)  for 
6  Weeks  before  his  Death.  A  large  Abfcefs  or  Impofthume  was  found 
in  each  Lobe  of  the  Liver,  whofe  Bulk  did  far  exceed  the  ordinary 
Stint.  The  Stomach  being  open’d  was  found  extreamly  contracted 
and  ponderous  ,*  and  indeed  it  was  thought  no  Wonder,  when  upon 
the  aperture  of  it,  was  found  a  Bundle  of  the  things  following  clofely 
involved  and  embraced  by  the  Stomach,  evix> .  Nine  Cart-wheel  Nails, 
and  fix  letter,*  a  large  and  long  Iron  Screw  ;  two  pair  of  Compafles, 
the  one  having  a  Circle  two  Inches  in  Diameter  ;  a  middle  fiz’d  Key  ,* 
a  large  Iron  Pin  as  big  as  my  Thumb,  and  four  Inches  long,  with  a 
Ring  at  the  end  of  it ;  another  of  Brafs,  but  much  lefs  *,  the  Handle 
of  an  Iron  Spring  Knife  (fwallow’d  as  ’tis  believed  intire,  but  the  fides 
and  two  pieces  making  up  the  Spring  of  it,  found  afunder  ,•  the  Pegs 
of  the  Knife,  tying  thofe  feveral  Pieces  together,  were  not  found  ;  ) 
the  upper  and  lowermoft  end  of  a  Brafs  Pommel,  infervient  to  a  Sea- 
coal  Grate,  weighing  nine  Ounces  ,*  a  broad  Piece  of  Lead  weigh¬ 
ing 
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mg  three  Ounces  and  a  half:  the  whole  confiding  of  28  Pieces,  weigh¬ 
ing  betwixt  2  and  ;  Pounds,  They  were  found  all  in  a  Bundle  with  the 
larged  Ends  one  way,  and  the  fmalleft  the  other ;  the  fmall  End  of 
one  of  the  large  Nails  was  fo  bent,  that  it  would  have  made  a  perfect 
Circle,  had  not  the  tip  of  that  fame  Nail  been  bent  back  again  ,•  this 
End  was  forked  and  wonderfully  fharp,  as  were  likewife  the  Ends  of 
the  Compalfes.  None  of  the  Pieces  were  found  polifh’d,  neither  cou’d 
I  find  the  Brafs  nor  the  Lead  any  ways  impair'd  or  endamag’d;  but  the 
Iron  pieces  were  extreamly  corroded,  efpecially  one  of  the  Sides  of 
the  Knife,  which  had  lain  in  the  Stomach  about  8  Months,  was  eaten 
quite  through  in  two  or  three  places,  towards  the  Blade’s  End  ,•  and 
three  or  four  Nails  mightily  indamaged  did  appear  as  if  fome  particular 
Menftruum  or  Diffblvent  had  been  poured  upon  them,  capable  only 
to  diffolve  that  Metal,  as  Ay.  regain  has  the  Property  to  diffolve  Gold, 
Sp.  Nitri  Silver,  Vinegar  Lead,  leaving  thofe  other  Metals  joyned  and 
alienated  with  them  untouch’d:  the  Lead  had  lain  in  the  Stomach  a- 
bout  eight  Months,  and  the  Brafs  Pin  above' mentioned  above  twelve. 
It  was  very  eafy  to  guefs  at  the  time  thofe  different  pieces  of  iron  had 
been  in  the  Stomach,  in  confidering  how  much  one  piece  had  fuffered 
more  than  the  other.  This  Obfervation  is  like  to  give  a  check  to  the 
Notion  of  thofe  who  believ’d  that-Oftridges  did  diffolve  Brafs  and  Iron 
by  Fri&ion  only  ;  for  if  fo,  I  fee  little  reafomwhy  the  Iron  Branches 
of  the  Compaffes  fhould  have  been  found  fo  very  much  worn  our,  and 
the  Brafs  Branches  not  in  the  leaf!  impair’d.  Mr.  Rich* s  Son,  who 
open’d  him,  told  me,  That  the  Stomach  had  been  no  ways  wounded 
or  indamag’d  ;  which  does  not  appear  to  me  probable^hen  the  Patient 
wns  known  to  have  vomited  and  evacuated  Blood  by  Stole  for  fix  Weeks 
before  he  dy’d,  as  I  have  already  mention’d  It’s  neceffary  to  remark, 
That  this  Fellow,  from  his  Youth,  had  accuftomed  himfelf  to  fwal- 
low  large  Morfels,  Glutton  like,  and  without  Chewing;  which,  no 
doubt,  made  the  Paffage  of  the  Oefophagm  wider,  and  difpofed  it  to 
give  Entrance  to  all  thofe  Extraneous  Bodies*  This  idiot,  and  fome- 
times  Mad  Fellow,  was  never  known  to  deep  a  Wink,  tho’  he  was  of¬ 
ten  compell’d  to  go  to  Bed,  and  had,  to  incline  him  to  Sleep,  been 
very  much  harrafs’d  and  fatigu’d  before  :  he  was  always  known  to  eat 
three  times  as  much  as  the  reft  of  Mankind,  and  when  furious,  to 
grow  quiet  upon  the  approach  of  Meat. 
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XVIII.  In  April  1708.  I  was  defired,  to  fee  a  Woman  of  Tiverton,  Hydatides  mi- 
named  Mrs.  Pe^r.  She  is  about  30,  of  a  tender  Gonftitution  ;  had  an  Ad  h  smt,h 
illhabit  of  Body,  and  about  Candlemas  laft  a  Fever;  which  continu- ^  Mufgrave 
ing  near  three  weeks,  was  at  length  overcome  by  Teftaceous  Powders,  * 
Alexipbarmacs ,  but  chiefly  by  the  Cortex .  In  this  Fever  fhe  had  fowr 
Vomitings,  and  a  pain  in  her  Stomach  ;  which  remain’d  long  time, 
and,  after  the  Fever,  was  accompanyed  with  a  copious  Salivation  ; 

with  Wind,  and  pains  in  her  fide,  to  a  degree  extraordinary ;  under! 

_  N  all* 


S>8 


Of  Voiding  Stones  and  other  'Bodies.  Part  II. 

all  which  (he  labour’d  to  the  time  of  my  feeing  her.  About  three 
weeks  befofe  my  Vifit,  file  was  feiz’d  with  a  Jaundice,  and  while  ca¬ 
king  Medicines  (  Vilulas  &  Decotfum  lftericum  Fulleri  )  for  that  Illnefs', 
fhe  brought  off  feveral  Bladders ,  by  Stool ;  and  continued  fo  to  do,  fome- 
times  every  day,  at  other  times  once  in  two  or  three  days,  ever  fmce 
the  firft  difcharge  of  this  kind,  to  the  time  of  my  Vifit.  Thefe  Blad¬ 
ders  were  of  various  flzes  ,•  the  lead  that  came  off,  was  of  the  bignefs 
of  a  great  Pins  head  ;  the  larged,  equal  to  a  Pullets  Egg  :  They  were 
alfo  of  differing  Colours ;  fome  white,  others  more  yellow,  from  the 
Liquor  contain’d  in  them,  which  was  a  fort  of  Geliy,  like  that  of  Harts¬ 
horn,  ting’d  more  or  lefs  with  Saffron. 

Before  the  Difcharge  of  thefe  Bladders,  there  was  (  befides  the  Sym¬ 
ptoms  already  mention’d  )  a  Coldnefs,  and  Sicknefs  at  Stomach,  al~ 
moft  perpetual  ,*  with  frequent  Inclinations  to  Vomit,  and  Hyfteric 
Suffocations.  Since  that  Difcharge,  thefe  Symptoms  arevanifh’d,  and 
fucceeded  by  a  Sorenefs  of  the  fame  part,  as  if  fomething  had  been 
torn  there.  The  Bladders  came  off  without  pain  ;  many  of  them  whole 
and  entire;  one  of  which  I  faw  about  the  bignefs  of  a  large  Gall,  or 
Marble  Stone.  Others  were  broken,  and  appear’d  not  unlike  the  em¬ 
pty  Skins  of  Corrants,  Goofeberries  and  Plumbs.  Only  one  Bladder 
came  away  by  Vomiting,  and  that  broken  ;  but  to  all  appearance,  had 
been  as  large  almoft  as  a  Goofe  Egg.  The  Ge’ly  thrown  up  with  this 
Bladder,  and  which  in  dll  likelyhood  had  been  contain’d  in  it,  ("before 
it  broke  in  coming  up  )  was  thicker,  and  more  foetid,  than  was  found 
in  any  of  the  other  Bladders.  The  number  of  thofe  which  came  off 
by  Stool,  made  feveral  fcores. 

During.the  whole  courfe  of  this  illnefs,  the  Patient  was  rather  loofe 
than  Coftive;  had  no  manner  of  Appetite,  and  feldom  flept  without 
an  Opiat.  I  found  her  much  wafted  in  Flefh,  with  a  dead  pale  Look  ; 
fuch  as  argued  her  to  be  very  low.  She  had  Stools  of  an  unufual  Smell, 
no  way  natural,  and  had  vomited  a  great  deal  of  cold  Phlegm.  She  was 
very  willing  to  think  thele  Bladders  came  from  her  Stomach,  and  urg’d 
the  following  Reafons  for  her  opinion  ;  Firft,  for  that,  had  they  been 
originally  in  the  Bowels,  in  all  likelyhood  the  Purges  ("of  which  (he 
took  many  in  the  Jaundice)  would,  as  fhe  faid,  have  carried  them  off 
much  fooner.  Secondly,  From  the  (  almoft  )  conftant  pain  of  hen  Sto¬ 
mach,  and  frequent  inclination  to  Vomit,  ever  fince  her  Fever,  to  the 
time  of  the  Bladders  being  Difcharged  Thirdly,  From  the  Rawnefs 
and  Sorenefs  of  her  Stomach,  after  the  Bladders  came  off.  There  was 
no  appearance,  in  any  one  of  thefe  Bladders,  of  fuch  an  Order  of  Parts, 
or  Organs,  as  fhew’d  them  to  be  Infecfts;  nor  upon  Examination  was 
there  any  Animal  difcern’d  by  the  naked  Eye,  in  the  Liquor  contain’d 
m  them  :  The  Medicines  given,  after  I  was  call’d  in,  were  chiefly  of 
Vulnerary  and  Digeftive  kinds :  That  which  did  hermoft  fervice,  (but 
h  was  after  the  Bladders  were  come  off)  was  Tincture  of  Myrrh  and 
Cjemian,  in  large  and  frequent  Dofes ;  and  \yich  a  proper  Vehicle ; 
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Under  the  ufe  of  this  flight,  but  advantageous  Medicine,  from  a  very 

weak  condition,  file  recover’d  an  Appetite,  &c.  and  is  now  perfectly 
well.  r  1 
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XIX.  A  Gentlewoman  between  40  and  jo  years  of  age,  in  the  Au-  tijdatMesvoU. 
tumn  of  97,  drank  fome  Aluminous  Waters  for  a  month  or  five  weeks,  ed  by  Urine.  n. 
and  in  a  months  time  after  the  ufe  of  thefe  Waters,  found  a  pain  in  the  a73-P*8?7**/ 
Renal  region,  where  fhe  never  had  been  afflidted  with  any  before  ; Dr'  ^avlss* 
this  pain  returned  after  the  firft  Paroxyfm  in  about  a  months  time,  and 
afterwards  more  frequently,  till  about  the  Chrifiwas  following  it  vifited 

her  every  day,*  about  which  time  fhe  fen t  for  me;  and  had  when  I 
came  to  her  the  Symptoms  of  a  Stone  in  her  Left  Kidney,  viz,,  a 
grinding,  and  fometimes  a  very  acute  pain  on  that  fide  of  the  Spina 
Dorfi}  a  Vomiting,  her  Urine  during  the  Paroxyfm  tinged  with  Blood, 
and  in  ic  Bloody  Ramenta ;  but,  what  molt  furprized  me,  a  dozen  at 
leaft  of  Hydatides*  fome  of  the  biggelt  of  them  1  4  inch  long,  their  cir¬ 
cumference  equalled  that  of  an  ordinary  Goofe  quill;  in  fhape  they 
exa&ly  reprefented  the  Veficul#  Natatoria  in  Fifh,  growing  fmaller  a- 
bout  the  middle,  as  thofe  generally  do,  and  were  filled  with  a  Liquor, 
which  my  talte  and  fmell  made  me  believe  to  be  Urine  ;  I  never  dis¬ 
covered  any  Pus  in  her  Urine,  nor  had  (he  any  pain  at  the  Sphin&er  of 
the  Bladder,  nor  in  the  Meatus  XJrinarius ,  either  before,  at,  or  after  ma¬ 
king  Urine.  The  Paroxyfm  generally  lafted  3  or  4  hours;  as  foon  as 
thefe  Mydatides  came  away,  (  which  they  did  not  all  at  once  making 
water,  but  at  feveral  times  J  the  pain  in  her  Back,  &c.  abated  very 
fenfibly,  and  fhe  continued  eafie  and  well  the  reft  of  the  day,  excep¬ 
ting  an  external  forenefs,  which  the  pain  had  caufed.  I  thought  thefe 
VeficuU  at  firft  to  be  Membranous,  fince  their  confiftence  was  fo  tough 
as  to  bear  taking  out  of  the  Chamber  pot  and  gentle  handling,  but  af¬ 
terwards  was  convinced  that  they  ow’d  their  origin  to  a  glutinous  flimy 
matter,  becaufe  upon  long  ftanding  in  Urine  or  fair  Water  they  quite 
difappeared  and  were  diflolved,  making  the  Water  or  Urine  to  look 
thick  and  turbid.  By  the  ufe  of  Medicines  all  thefe  Symptoms  dif¬ 
appeared,  and  fhe  continued  well  when  I  laft  heard  from  her,  which 
was  about  two  months  ago. 

XX.  Gobfill  (whofe  cafe  you  printed  in  the  Tranfa&ions  for 
June ,  1699.  Numb.  25*3.  *)  came  lately  to  me,  and  told  me  the  Stones 

grew  very  troublefome  to  him  ;  that  he  had  of  late  vomited  up  two  of  charics’Hoit 
them,  which  he  (hewed  me,  and  I  caufed  them  to  be  weighed.  One  w.  2,7 5.  p.995- 
weighed  two  Drams,  and  the  other  one  Dram  two  Scruples  and  a  half.  *See  Abr.  vqL 
He  complains,  that  his  Strength  is  of  late  much  impaired;  that  he  92t 
void  s  great  quantities  of  Blood  by  Stool,  which  keeps  him  very  weak* 

His  Stomach  is  much  decayed,  and  will  retain  but  few  things.  His 
Hands  are  palfyed;  always  extream  cold,  and  his  Fingers  contracted; 
he  is  not  able  to  open  them  without  Help,  or  keep  them  fo,  unleis  by 

N  2  Force. 
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Force.  His  Legs  are  very  likely  in  a  (mail  time  to  be  as  ufelefs  to  him 
as  his  Hands,  for,  he  fays,  they  begin  to  fail  him,  and  in  the  fame 
manner,  grow  cold,  and  have  little  fenfation  in  them.  But  the  rnoft 
remarkable  of  all  his  complaints,  was,  a  new  Progrefs  the  Stones  had 
either  found  or  made.  Formerly  at  night  in  bed,  they  us’d  to  get  up 
(  as  he  exprefs’d  it  )  to  his  Heart,  and  upon  turning  to  his  Knees,  or 
ftanding  upright  on  his  Feet,  they  would  drop  one  by  one  fo  diftincft- 
ly,  that  they  might  be  counted,  and  in  this  ftate  they  always  arofe 
ftraight  up  on  the  right  fide  of  his  Brealt  ;  but  now  they  rife  obliquely, 
and  get  under  his  right  Arm,  inclining  towards  the  Scapula,  and  when 
they  are  in  this  place,  by  giving  him  a  Blow  with  the  Fift  on  his  right 
Shoulder,  they  will  all  fall  down  in  a  Lump  together,  and  may  very 
plainly  be  heard  to  clafh  on  the  other  Stones,  which  lye  as  they  did 
formerly  juft  above  the  Os  Pubis .  I  made  the  experiment  before  Dr 
Fowke  and  Dr  Davies ,  and  the  matter  of  fad  proved  true  as  he  related  it. 


Prune  poms  XXI.  A  Gentleman  about  a  Month  before  Chriftmas  eat  fomecom- 
fouvd  in  a  Bo-hion  Prunes,  about  two  pound,  or  more,  and  about  a  Month  or  five 
dy.  by  Mr.  Weeks  ago  he  eat  about  a  pound  more :  About  a  Fortnight  before  he  died 
Vaughan.^  n,  j  found, according  to  his  Complaint,  that  he  had  fome  Symptoms  of  the 
*  *'*'  l244.  Stone.  He  had  a  violent  Pain  in  the  Vefica,  and  about  the  Urethra, 
with  Obftrudions  in  his  Urine,  &c.  I  ordered  him  a  Terebinthinate 
Clyfter,  which  gave  him  Eafe  ,•  but  feeing  his  Pains  encreafed,  I  ad- 
vifed  him  to  a  Phyfician  :  He  made  ufe  of  one  of  his  Acquaintance,  he 
likewife  prefcribed  Clyfters,  wi(th  Diurecicks  and  Narcoticks,  to  no 
Purpofe.  Upon  his  Death,  I  obtained  Leave  of  his  Relations  to  diffed 
him  ,•  accordingly  I  did  with  the  Help  of  a  Surgeon,  Dr.  Weft  being 
prefent,  with  feveral  others  of  the  deceased  Patient’s  Friends.  I  found 
upon  the  DiiTedion,  the  Prune-ftones  paffed  into  the  Inteftimtn  rettum, 
and  had  there  made  a  Perforation,  or  Rupture  into  the  Pelvis.  We 
tyed  one  Part  of  the  Gut,  and  cut  out  a  piece,  and  emptied  it  .  There 
was  taken  out  128  Piune  ftones  in  number,  befides  what  we  left  behind 
in  ftercore.  in  the  other  part  of  the  inteftinum  Reftum,  There  was  likewife 
alarge  Pcljpui  taken  out  of  the  Left  Ventricle  of  the  Heart,  &c. 


A  Ball  with  a  XXII.  Sarah  Swayn,  of  a  thin  habit  and  middle  ftature,  when  but  fix 
Plumb  flone  in  years  old,  was  firft  affiided  with  a  violent  pain,  together  with  a  large 
n  extrztteiby  hard  fwelling  on  the  left  fide  of  her  Belly,  which  lafted  twelve  hours, 
and  then  went  off  without  ufe  of  any  Remedy  or  fenfible  evacuation  ; 
*  and  at  the  end  of  three  months  returned,  lafted  and  went  offgas  before. 

Several  years  it  obferved  that  Period,  and  then  changed  its  intermiflion 
from  three  months  to  3  weeks,  and  fo  continued  till  (lie  was  years 
old,  in  which  time  (lie  married,  and  bore  one  Child,  the  pain  of  which 
fhe  averr  d  to  be  much  lefs,  than  what  thefe  Paroxyfms  gave  her.  Du¬ 
ring  her  pregnancy,  her  Pains  nor  Intermiffions  had  no  alteration,  and 
m  her  whole  Life  fhe  found  no  Diet  difturb’d  her  but  Milk  and  Sal£ 

Meat 
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Meats.  About  9  months  before  (lie  was  cured,  the  Pain  and  Tumour 
encreafed  to  the  bignefsof  a  mans  two  Fifts,  fhe  endeavoured  by  many 
Remedies  to  get  eale,  but  in  vain,  till  the  torment  and  watching  had 
fo  weakned  her,  that  fhe  could  not  rife  out  of  her  Bed  nor  lie  down  in 

it. 

In  this  deplorable  condition  fhe  was  advifed  by  a  Woman  to  take  a 
dofe  of  Powder'd  Jalop  but  it  operated  viotently,and  fuddenly  drove  the 
pain  from  her  lide  down  to  the  Arms,  where  it  refembled  a  7 ene(mus>  viz,. 
a  conftant  and  violent  inclination  to  ftools  without  being  able  to  force 
off  any  thing,  and  after  fhe  had  been  thus  tortur’d  four  days  her  Urine 
-Hope,  and  two  days  after  that  the  charitable  Neighbours,  who  had  all 
along  given  her  their  beft  afMance,  craved  mine.  I  perceived  by  their 
report  of  the  matter,  that  (omething  obftruded  the  paffage  of  her  Ex-  - 
crements,  and  foon  found  it  fo  by  a  probe,-  I  then  anointed  the  paf¬ 
fage  with  Pofu  kcum j  and  taking  hold  of  the  fubftance  with  a  pair  of 
large  Forceps,  made  to  extra#  Stones  from  the  Bladder  after  Lichoto* 
my,  I  drew  it  forth.  Abundance  of  Wind  and  Excrements  gufht  out, 
and  continued  to  flow  till  her  Guts  were  emptied  of  all  the  matter, 
which  had  been  fo  long  retained  after  which  I  ordered  her  an  Ano- 
dine  Clyfter,  and  a  compering  draught,  and  ever  fince  (  being  feveral 
years)  fhe  continueth  well. 

The  thing  extra#ed  was  round,  fomewhat  oblong,  having  on  it  feme 
fuch  imprefiions,  as  mens  Fingers  make  on  Wax  or  Plaifter.  It  then 
weighed  10  Drachms,  now  fcarce  an  Ounce,  it  was  y  inches  in  cir¬ 
cumference,  and  altho  it  felt  and  otherwife  appeared  a  Stone,  it  fwam 
on  Water,  which  made  me,  fee  the  infide  of  it,  by  cutting  it  in 
two  with  a  Knife  ;  externally  it  was  black,  and  fmooth  as  if  varnifhc, 
and  no  thicker,  which  made  me  before  I  had  confidered  the  whole, 
think  it  the  expanded  skin  of  the  Plumb  indurated  next  to  this  thin 
blacknefs  was  a  cruft  of  matter  like  Brick,  the  thicknefs  of  an  half 
Crown,  within  that  appeared  a  fubftance  refembling  Pafte-board  or 
chewed  Paper,  and  within  that  lay  a  Prune  or  withered  Plumb,  with 
the  Stone  and  Kernel  cut  afunder  by  my  Knife.  See  Figure  3.  Plate  5.  Fig. 

4,  5 ,  6, 

XXIII.  A  Man  in  Lancashire,  being  for  many  Years  ill  of  the  Cho-  inftancescf** 
lie,  and  receiving  Relief  from  no  Medicine,  deflred  he  might  be  d if* 
fe#ed  after  his  Death,  to  fee  what  might  be  the  Caufe  of  his  Dif-  foafoJtng  of 
eafe.  This  was  accordingly  done,  and  they  took  out  of  one  of  his  Phimb-jlones% 
Guts  alarge  Ball  6  Inches  about,  of  an  Ounce  and  half  Weight  made  h  Sn'  Hans 
up  of  a  Spungy  Matter  which fwims  in  Water,  and.  viewed  by  a  Micro- 
fcope,  appear’d  to  be  made  up  of  very  fmali,tr*nfparent  Hairs  or  Fibres/* 
wrought  together, after  the  manner  of  the  Tofhtts  Bovinas  taken  out  of  the 
Maws  of  Oxen.  In  the  Middle  or  Center  of  it  was  a  common  Prune  or 
Plumb  ftone,  which  had  been  fwallowed,  and  flicking  fome  where  in 
the  Guts,  had  gathered  that  Subftance  about  it  which  refembled  the 
fmall  Hairs  on  the  Skins  of  feveral  Creatures  or  Fibres  of  Plants  we 

eat.  . 
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•  eat.  Dr  Charles  Leigh  in  his  natural  Hiftory  of  Lancajhire,  &c.  in  his 
firft  Table  has  figured  this  Fig.  4.  He  (hewing  me  the  fame,  I  was  de- 
firous  to  fee  whac  it  was  made  of,  and  had  it  cut  for  that  purpofe,  and 
found  it  of  a  hairy  or  fibrous  fubftance,  layer  upon  layer,  or  coat 

■  upon  coat,  over  a  Plumb  (lone.  This  Bali  with  its  Plumb- ftone  and 
feveral  Coats,  my  very  good  Friend  Dr  Leigh  was  pleated  to  give  me, 
and  it  is  now  in  my  poffefTion,  and  feems  to  be  of  the  fame  fubftance 
with  that  mentioned  by  Mr  Tonge. 

The  fecond  inftance  I  faw  of  thefe  Balls  was  by  the  means  of  Dr. 
*WHL  Cole}  who  did  me  the  favour  to  (hew  me  a  Letter  he  had  from  the 
Country,  and  fome  fmaller  Balls  than  the  3  before  mentioned,  which 
had  in  their  centers  Plumb-ftones.  The  perfon  he  was  confuted  for, 
had,  I  think,  the  Colick  to  a  great  degree,  and  had  voided  feveral  of 
them,  they  were  not  fo  Spherical,  but  of  a  comprefs’d  figure,  fmooth 
on  the  outfide  and  glaz'd  as  fome  of  the  Tophi  Boviniaxz”  and  feemed 
within  of  the  fame  fubftance  with  the  former  firaium  fuper  firatum  upon 
a  Plumb-ftone. 

A  third  inftance  like  thefe  I  faw,  through  the  favour  of  the  late  Dr. 
‘William  Stohham ,  who  (hewed  me  a  Ball  about  the  largenefs  of  that  I 
had  of  Dr  Leigh ,  which  had  been  been  voided  by  a  perfon  after  great 
Sicknefs,  and  preferved  by  the  Patients  Phyfician,  who  was  one  fa¬ 
mous  for  praaifing  Chymically  fome  years  ago }viz.  Dr  George  Thompfon, 
I  had  this  laft  Ball  in  my  PoffefTion  fome  time,  and  in  appearance  it  was 
of  the  fame  fubftance,  but  what  was  contained  in  it  1  could  not  tell, 
not  being  permitted  to  open  it,  but  that  Author  tells  us  it  had  feveral 
Plumb  and  Cherry-ftones,  in  it.  Thefe  Balls  feem  to  be  form'd  fome- 
thing  after  the  manner  of  Bez,oars}  which  generally  have  fome  Seed  for 

their  Center  or  Nucleus ,  on  which  Coats  of  another  fubftance  are 

■  gathered. 

i  once  faw  asftrange  a  Diftemper  almoft  as  obftinate  and  long,  as 
1  ever  met  with,  proceed  from  a  great  quantity  of  Strawberry  feeds 

which  had  lodged  in  the  Guts,  and  after  their  Difcharge,  the  Perfon 
was  eas’d. 

of  fallowing  XXIV.  "Lhe  Mat}.femnt  of  a  neighbouring  Clergyman,  complain- 
Builace  and  #°*  exceffive  Pains  in  and  about  his  Stomach  that  he  lav  under  a 
Sloe -ji  one  S'  by  Dejedion  of  appetite  and  whenever  he  eat,  he  could  not  main  it 

TuqpZu  buC  a  Ht,tIe  time  vomited  ic  UP-  By  which  means  he  was  in  a  Ihorc 
4-time  brought  to  a  very  low  and  langui(hing  Condition,  infomuch  as 

they  oegun  to  defpair  of  his  Life.  Upon  this,  he  applyed  himfelf  to 
iome  Practitioners  in  Phyfick  ;  one  of  which  ply’d  him  with  ftrong 
Vomits  eight  Days  together,  with  very  little  Signs  of  Succefs.  But 
10m.  time  after,  having  Occafion  to  ride  fomewhat  more  than  ordina¬ 
ry,  he  found  himfelf  very  fore  in  his  Stomach,  and  Sick;  which  end¬ 
ing  in  violent  Vomiting  and  Straining,  brought  up  the  firft  Stones  he 
ever  perceived  to  come  from  him,  which  were  about  Twenty  in  num¬ 
ber* 
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ber.  After  this  he  had  frequent  returns  of  the  Vomiting  up  of  Bullace 
and  Sloe  -Stones,  efpecially  upon  ftrong  Exercifes ;  particularly  moving 
and  (looping  much  in  Weeding  in  the  Garden  ;  in  Riding  alfo,  although 
it  was  only  to  water  his  Matter's  Horfe.  Upon  thele  Occafions  he 
would  be  feized  with  acute  Pains  in  his  Stomachy  and  foon  after 
Vomit  up  more  of  thofe  Stones.  He  hath  counted  above  One  hund¬ 
red  and  twenty  Bullace  and  Sloe- Stones  that  have  been  difcharged;  and 
many  others  he  could  not  number,  by  reafon  they  came  up  when  he 
was  in  Riding  or  in  his  Buiinefs.  He  is  not  yet  free  of  them,  but  is  in 
Pain  oftentimes,  and  Vomits  them  up,  efpecially  in  Riding;  but  after 
he  hath  difcharged  them,  he  is  much  eafier  fora  while.  He  common¬ 
ly  brings  up  a  (limy  Matter  with  them,  mixed  with  Blood  or  fome- 
thing  very  like  Blood. 

The  Caufe  of  all  this  Difatter  the  Man  allures  himfelf  was,  that  be¬ 
ing  in  his  Youth  a  great  lover  of  Fruit,  he  ufed  greedily  to  devour  all 
forts  he  could  come  at,  and  Bullace  and  Sloes  being  the  eafiett  to  be  got- 
ten,  he  ufed  to  ingurgitate  great  quantities  of  them,  without  evacua¬ 
ting  many  of  the  Stones  by  Stool,  as  he  well  remembers,  and  as  he 
obferved  others  did.  Thefe  Stones  he  thinks  have  lain  in  his  Stomach 
(Tome  of  them  at  leaft)  above  ten  Years;  but  he  felt  no  Pains  till  a- 
bout  four  Years  ago.  And  thofe  at  firft  were  not  fo  violent,  nor  at-  - 
tended  with  fuch  fevere  Fits  of  vomiting,  and  lofs  of  Appetite,  as  - 
they  by  degrees  came  to  be  afterwards. 

XXV.  In  agroCeftrienfi,  loco  non  longe  a  vico  Malbano  diflito,  qui-  Large  Stow 

dam  Thomas  Olton  annum  jam  feptuagefimutn  o&avum,  &  quod  P*r 

currit,  agens,  homo  fane  probus,  &  tarn  re  quam  fama  fpedabilis^^.?3  ^ 
per  multos  retro  annos  vixit:  qui  quidem  Vir  cum  vefic^  calculo^‘fpu 
graviter  cruciatus  eflet,  opem  a  me  aliifq;  Medicis  circumdegen -“com.  by  Mr. 
tibus  non  femel  peciic:  eratque  a  nobis  variis  medicamentis  pro  reiLbwyd, 
exigentia,  fed  inutiiiter  cra&atus.  Tandem  vero  in  uno  paroxyfmorum 

prae  omnibus  aliis  atrociffimo,  calculos  duos,  benedicente  Numine,  per 
Urinse  du&um  excrevit:  quorum  formam  exhibet  Fig.  7.  piate  5< 

Calculum  primo  egettum  dolor  fere  intole rabiiis  comitavit,  fecun- 
dum  vero  vix  ullus,  qui  moleftia;  fenfum  crearet ;  nec  mirum,  fi  Ure¬ 
thra  a  lapide  prius  emanante  adeo  difrupta,  &  lacerata,  alteri  jam 
tranfituro  facilem  &  patentem  praeberet  exitum.  Duo  autem  hi  calculi 
unum  aliquando  in  vefica  conttituebant ;  quod  ex  fra&uire,  fi  com- 
mictantur,  convenientia,  palam  eft.  Ifta  via,  ex  negle&a  Chirurgia, 
jam  ufque  patet;  cui  quidem  incommodo  Cornu  peramplo,  radici 
penis  aptato,  quoties  Urinam  mittit  confulere  coadrus  eft;  ne  fecus 
tarn  fua,  quam  adftantium  veftimenca  inter  mingendum,  inquinaret. 

XXVI.  JoJbua  the  Son  of  Thomas  Sf unit ,  upon  the  Jguarry* Hill  near  Another  in- 
Leeds.  having  been  for  a  longtime  fadly  affli&ed  with  the  Stone,  wasthe/^-  h  Mr. 

laft  Year  in  an  extraordinary  manner  tormented.  I  have  three  Stones  Thmtsby- 

(that33**89. 
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that  he  voided,  vvhich  are  of  a  great  bignefs  to  pafs  the  and  five 

more  that  he  could  not  get  rid  of  without  the  kind  affiftance  of  Mr. 
S.  Tollardy  a  Surgeon,  who  by  an  Incifion  made  way  for  them,  as  they 
came  feverally  near  the  Giant.  When  ever  one  of  thefe  great  Stones 
broke  out,  there  was  a  Crack  within  his  Body,  as  if  the  Sphinder 
Mufcle,  or  Bladder  itfelf,  was  rent.  The  Youth  being  differed, 
there  were  found  in  the  top  of  his  Bladder  ( which  was  contracted 
like  a  Purfe)  two  prodigious  large  Stones;  one  efpecially  which  I 
meafured,  and  it  was  rather  more  than  5*  inches  and  a  half  one  way, 
and  4  the  other;  it  weighed  two  Ounces,  wanting  3  Drams:  The 
other  feems  lighter,  and  weighs  but  one  Dram  above  an  Ounce.  There 
were  two  very  odd  Stones  taken  out  of  the  Right  Kidney;  the  Left 
was  wholly  degenerated  into  a  kind  of  Mucilage  :  And  betwixt  the 
Neck  of  the  Bladder  and  the  end  of  the  Penis  (which  was  mortified 
thereby)  were  lodged  no  Iefs  than  half  a  dozen  fuch  Stones  as  this 
herewith  fent  you.  There  was  little  Moifture  left  in  the  Bladder; 
the  Ureters  being  broke  off,  and  almofl;  wholly  confumed. 

A  Sme  in  >  XXVII.  I  faw  at  Clifton  in  Dorfetjhire ,  a  Stone  voided,  fome  years  fince, 
fkDu&us  bi-  by  Stool  ;  which  was  reprefented  to  me  by  Mr  Harvey ,  as  having  come 

^the^aundice^  ^om  ^U^HS  communis  bilarius :  But  the  Largenefs  of  it  is  fuch,  as 
Dr.  Muf-*  made  the  latter  part  of  the  account  feem,  at  firft  hearing,  fomewhat 
grave* 306.  dubious  Its  Figure  is  Oval;  the  Length  almofl:  an  Inch  ;  the  Breadth, 
p.  2253.  (or  fhorteft  Diameter)  4-  of  an  Inch:  It  weighed  5-9  Grains,  when  I 
faw  it;  but,  at  its  coming  off,  was  (as  I  am  inform  dj  above  a  Dram 
in  weight;  Some  part  of  it  being,  by  frequent  handling,  rubb’d  away. 
The  Surface  rough,  unequal,  divided  into  feveral  little  Rilings,  each 
about  the  fize  of  half  a  Vetch,  or  fomewhat  lefs.  T.  Z.  fhew  the 
p!a{e  5-  ^’Proportions  exa&ly  drawn.  The  many  ftrong  annular  Fibres,  which 
appear  not  only  at  the  Orifice,  where  the  Dukas  communis  opens  into 
the  Duodenum  but  alfo  all  along  the  oblique  paffage,  of  that  Duftus, 
between  the  Coats  of  the  jnceftine,  ( which  paffage  is,  according  to 
Dr.  GliJJon s  meafure,  about  half  an  inch  in  length)  do,  by  way  of 
Sphincter,  keep  this  end  of  the  DuBus  communis  very  ftrait  and  clofe. 
And  befides  this  ftraitnefs  of  the  DuBus,  the  two  Oblique  Infertions, 
it  makes  at  fome  diftance  from  one  another,  thro’  the  two  outer  Coats 
of  the  Duodenum >  render  it  yet  more  difficult,  for  a  fubftance  of  any  Bulk, 
to  pafs  this  way.  So  that,  however  great  Stones  may  be  generated 
in  the  Gall-Bladder,  DuBus  Cyjlicvsy  Hcpaticuf ,  or  Communis ,  it  is  not 
eafv  to  conceive.  How  a  Scone  of  the  Magnitude  here  describ'd,  could 
poffibly,  through  a  paffage  of  itfelf  fo  very  narrow,  ftrait,  and  diffi¬ 
cult  be  conveyed  into  the  Duodenum. 

To  prove.  That  this  Stone  was  not  form'd  in  the  Fiftula  alimentaris , 
but  flarge,  as  now  it  is)  came  this  way  into  if,  the  Gentleman  was 
*  pleas’d  to  let  me  know.  That,  before  the  Dilcharge  of  this  Stone, 
He  had  the  Jaundice;  which  cams  fuddenly  on  him,  and  continued 

feveral 
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feveral  months,  in  a  fevere,  and  moft  exceffive*  manner.  That  this 
Jaundice ,  befide  the  difcolouring  of  his  Urine  and  Skin,  to  a  very  great 
degree,-  befide  Lofs  of  Appetite,  Faintnefs,  and  many  other  Symptoms 
ufual  in  this  Diftemper ;  was  alfo  acconipanyed  with  a  Pain  (fa  or) 
near  the  Stomach.  '  J 


That,  during  this  Jaundice ,  his  Stools  were  of  a  white  colour  as 
having  very  little,  or  no  Mixture  of  Choler  in  them.  That,  Travel 
ling  under  thefe  circumftances,  more  efpecially  with  a  conftant  Pain, 

(^as  before  mention  d,)  in  his  Coach  from  London  to  Clifton ,-  and,  after 
a  little  time,  to  Bath;  he  found,  a  little  after  his  Arrival  at  Bath ,  this 
Stone  come  off  by  Stool ;  and,  together  with  il,  almoft  a  Spoonful  of 
Gravelly  Matter ;  and  a  confiderable  quantity  of  Choler,  as  appear’d 
from  the  yellownefs  of  the  Stool:  All  which  happen’d  fo  foon  after 
he  came  to  Bath ,  as  evidently  to  prove,  the  Difcharge  of  both  [Cho- 
ler  and  Stone]  to  proceed  from  the  motion  of  the  Coach.  That 
his  deliverance,  from  the  Jaundice ,  commenc’d  from  the  Expulfion 
of  this  Stone:  For,  foon  after  that,  the  Colour  of  the  Skin  and  Urine, 
indeed  all  the  ill  Symptoms  vanifh’d  ,-  and,  in  a  very  little  time,  (Weak! 
nefs  only  excepted )  He  recovered. 

Thefe  Propoficions,  put  together,  make  a  confiderable  Argument, 

That  the  Orifice  of  the  Duffus  communis  (how  {trait,  and  how  ftrong 
foever)  was,  in  this  Gentleman,  fo  far  dilated,  as  to  give  way  to  the 
Stone,  here  defcribed;  that  is,  dilated  to  a  Circle,  in  Diameter  -i-  of 
an  Inch,  in  Circumference  one  whole  Inch  and 

The  Jaundice  is  often  obferv’d  to  be  a  moft  ftubborn  Diftemper, 
not  eafily  yielding  to  our  moft  probable  Methods ,-  and  many  times  to 
none  at  all.  Riverius  pofitively  affirms,  That,  when  it  proceeds  from 
a  Stone,  obftrubting  the  Current  of  the  Choler,  it  is  incurable:  Urg¬ 
ing  this  reafon  for  his  opinion;  ^Calculus ,  cum  dijjolvi  nonfojjlt ,  morhum  *de  ifier* 
facit  incurahikm.  When  the  Jaundice  is  thus  difficult  of  Cure,  efpecially 
when  there  is  a  probability  (whether  from  a  Pain  fixe  in,  or  near  the 
Region  of  the  Liver,  or  from  any  good  Argument  whatfoever.)  That 
it  arifes  from  the  Caufe  now  mentioned,*  rather  than  to  beat  over 
the  fame  ground  to  no  purpofe,  or  other  ground  equally  improbable; 
it  may  not  be  amifs,  to  advife  Exercife  on  Horfeback,  in  Coach,  or 
any  other  fuch  way,  as  ffiali  be  likely  to  diflodge  the  Stone,  and  bring 
it  off.  But,  to  make  this  Exercife  efte&ual,  it  ought  to  be  Violent, 
as  the  Patient  can  well  bear  it;  and  in  fuch  manner,  as  may,  by  much 
agitation  of  the  Body,  be  moffcconducing  to  the  Defign  in  hand.  The 
Hiftory,.  here  mentioned,  does  lufficiently  recommend  this  Gymnafiic 
Ccurfe ;  as  capable  of-  relieving  in  fome  Cafes  of  the  Jaundice ,  when 
tUe  belt  methods  of  Phyfick  (  for  fuch  we  ought  to  fuppofe  this 
Gentleman  had  preferib’d  himfelf)  fail  of  iuccefs. 

Large  Stones 

XXVIII.  Some  large  Stones  were  taken  from  William  Coldell  of  Green,  e^aZ1*ei/' t1 
May  the  ioth  Anno  Pom,  1693,  They  weighed  9  Ounces  when  firft^  j04^res  y‘ 
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evacuated,  and  were  removed  by  Diet  Drink  with  an  Alkaly  Powder, 
and  a  Magiftral  Stomach  Piaifter  j  that  the  Perfon  died  7  years  after, 
of  one  too  large  to  be  evacuated ;  for  upon  the  griping  of  it,  betwixt 
the  Hypocondriasand  Share- Bone,  it  felt  to  be  as  large  as  a  Goofe  Egg. 

Several  fetid  XXIX.  Nathaniel  Mitchell  of  Loo  in  Cornwall,  aged  about  p,  was  in 
kiiei voided  by  Summer  1690,  feized  with  violent  Colical  Pains  which  he  miti- 
v'oTe  h[  gated  by  Clyfters,  but  could  not  perfeaiy  free  himfelf  of  them.  About 
3,ij.r4i4.  Michaelmai  1691.  hisPains  being  very  violent,  he  was  relieved  by  the 
fame  Remedy  ,•  and  by  the  perfuafion  of  a  skilful  Woman,  he  drank 
the  Powder  of  Nettle-toots  in  White  Wine ;  After  the  firft  or  fecond 
Dofe  he  difcharged  a  great  quantity  of  Urine,  with  a  very  feculent 
Sediment.  About  the  beginning  of  November  1691.  being  Coltive, 
he  eat  Mallow  roots  and  Corinths  boil’d  and  mixed  with  Butter,  (his 
ufual  Medicine  to  render  him  Laxative.)  In  a  little  time  after  eating 
it,  he  was  much  difordered,  and  complained  of  an  Oppreffion  by 
Wind,-  at  length  the  Wind  (as  he  termed  it )  fettled  at  the  bottom- of 
his  Belly,  and  in  a  very  little  time  with  his  Urine  he  emitted  fome  of 
the  Herbs,  with  above  40  Corinths :  A  few  Days  after  he  pifs’d  off 
feveral  Parfley-Leaves,  which  he  had  a  little  before  eaten.  I  was  cal¬ 
led  to  him  about  the  12th  of  November ,  when  his  Urine  being  fhewn 
me,  I  thought  that  part  of  his  Excrements  had  been  evacuated  that  way, 
and  that  fome  Latent  Ulcer  had  made  a  Paffage  through  the  Intefi'mum 
Reblurn  into  the  Bladder,  but  found  it  otherwife,-  for  there  was  no 
Fattor  in  the  Urine,  he  had  no  Tenefmus,  nor  bloody,  nor  purulent 
Deje&ionsj  but  to  fatisfy  my  felf  further  in  this  Particular,  I  ordered 
him  a  Clyfter  tin&ured  with  Indigo,  which  he  retained  above  half  an 
hour,  but  his  Urine  was  not  at  all  difcoloured  with  it.  I  prefcribed 
Pills  of— ,  two  of  which  came  off  in  his  Urine  November  18,  in  an 
oblong  form,  about  thebignefs  of  the  end  of  the  firft  Quill  in  aGoofe’s 
Wing.  The  Pills  I  have  by  me,  except  the  half  of  one,  which  I 
rubb’d  abroad  with  my  Fingers.  Some  time  after  he  pifs’d  offa  piece 
of  a  Raifon.  He  lived  ’till  Midfummer  1692.  in  which  time  he  ejedted 
at  divers  times  parts  of  Roots,  and  other  things  he  eat. 

His  Wife  refilled' all  the  Importunity  that  could  be  made  to  have  his 
Body  differed :  So  that  a  great  Secret  was  buried  with  him. 

smei  veided  XXX.  I.  One  Crumbleholm  earnest?  rue  fometime  ago,  and  complain’d 
h  sml  b?  Dr.  of  a  great  lofs  of  Appetite,  with  Scorbutick  Itch,  and  ever  and  anon 
Holbrooke,  n.fevere  ConvulfiveCholicks  below  his  Navel,  all  along  the  Hypogajlrium. 
3*5.;.  *8.  They  lalt  not  above  a  quarter  of  an  Hour,  but  often  return,  and  raife 
Tumours  the  bignefs  of  a  large  Walnut,  which  difappear  and  remove 
as  the  Pain  fhifts.  He  has  been  troubled  with  it  fome  Years,  and  took 
Phyfick  of  almoft  every  one  he  met  with ,-  but,  as  far  as  I  can  perceive, 
not  in  any  regular  Method,  which  gave  me  fome  hopes,  that  I  might 
relieve  him,  Accordingly  I  began  with  mild  Emollient  and  Carmi¬ 
native 
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native  Clyfters ;  purged  with  Decoft.  Sen .  Gereon.  Syr.  de  Spin .  Cervin.  & 

Tintt.  Sacr .  In  the  Intervals  of  the  Purges  I  gave  ^£thiops  Mineral , 
with  bitter  Decoctions  Alterative,  made  more  Carminative  vith  Rad. 

Zedoar .  and  Cafior .  He  was  relieved  for  that  purpofe;  his  Appetite  and 
CompleCtion  mended,  but  prefently  was  as  Ill  as  ever.  Then  he  fhew’d 
me  the  Stones  voided  by  Stool,  upon  a  flight  Mercurial  Purge,  which 
he  took  laft  Eafter .  Upon  opening  one  of  them,  I  found  he  had  fwal- 
lowed  either  fome  Plumb  or  Apricock  Stones,  which  by  their  ftay  in 
the  Inteftines  were  inclos’d  in  the  Excrements,  as  I  take  it;  and,  by 
the  Purge  being  diflodged  from  their  Sinus,  fent  forth,  as  you  find. 

Hoping  then  that  by  ftronger  Evacuations,  if  I  could  remove  any  other 
that  might  remain,  it  might  tend  to  his  Cure,  I  order’d  ftronger  Medi¬ 
cines.  However,  I  could  not  get  any  more  from  him  *,  and  he  being 
out  of  hopes,  and  uneafy  to  be  kept  any  longer  from  his  Bufinefs,  has 
left  off  taking  any  thing.  Laft  Week  I  faw  him,  and  found  him  much 
in  the  fame  Condition,  tho’  fomewhat  weaker,  and  funk  more  in  his 
Flefh. 

2. 1  look  upon  thefe  Stones  *fo  be  not  formed  of  adhering  Excrements ,  An  An¬ 
as  you  feem  to  fuppofe,  but  to  be  made  thus.  When  the  Plumb- Stones/™***  h  Dr*- 
happen  to  be  included  in  a  fit  Glandulous  Receptacle,  I  conceive  they  °e‘* 
may  come  to  be  thus  coated  over  by  the  vifcous  Liquor  fecreted  out  of3 
the  Secretory  DuCts  of  thofe  Glandules,  which  by  long  lying  there  may 
come  to  acquire  fo  great  Bulk,  by  the  continual  appulfe  of  the  fame 
Liquor-  This  Receptacle  1  guefs  to  be  the  Inteftinum  cacum,  which  tho* 
fmall  naturally,  may  be,  as  other  Membranous  and  Glandulous  Parts 
are,  capable  of  a  confiderable  Extenfion:  So  that,  when  by  reafon  of 
the  Veriftaltick  Motion  of  the  Inteftines  above,  one  of  the  Plumb- Stones 
may  happen  to  be,  by  its  pointed  Extremity,  intruded ;  the  whole  may, 
by  the  fame  repeated,  tho’  flow  Motion,  dilate  the  Cavity  fo,  that 
the  whole  Body  of  the  Stone  may  by  the  fame  Method  be  ftill  farther 
and  farther  protruded,  till  it  come  to  the  further  Extremity  ;  which 
being  clofed  muft  be  prefumed  to  detain  it  there,  fince  ’tis  hard  to 
conceive  it  can  quickly  get  out  again,  that  Veriftaltick  Motion  being 
always  forward.  One  of  thefe  Stones  being  thus  enter’d,  ’tis  eafy  to 
conceive  more  may  be  admitted,  fince  the  firft  cannot  but  dilate  the 
Paffage  for  another  that  follows,  and  fo  on  till  the  Cavity  be  full. 

Whilft  thefe  Stones  lye  there,  they  muft  be  conceived  to  offend  the 
part,  as  having  extended  it  beyond  its  Natural  State:  So  that  the  Secret 
tory  Du&s  of  the  Gland,  of  which  the  inner  Coat  of  that,  as  well  as 
the  reft  of  the  Inteftines,  is  conftituted,  muft  be  proportionally  dila¬ 
ted  ;  whereby  an  eafier  way  is  made  for  the  Liquor,  they  feparate,  to 
be  excreted.  This  being  of  a  vifcid  and  concrefcible  Nature,  muft, 
fince  it  cannot  get  forth,  be  prefum’d  to  adhere  to  the  Suhftratumy  the 
Stones,  and  fo  by  degrees  Incruft  them ;  which  Cruft  by  the  long  con¬ 
finement  muft  grow  fo  much  thicker,  for  the  fame  reafon  as  it  began, 

the  Du&s  being  kept  conftantly  open,  and  the  Cavity  more  and  more 
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dilated,  the  greater  the  Incruftation  is.  So  that  I  conceive  the  Sym¬ 
ptoms  are  eafily  accountable  for,  from  the  offence  given  to  the  part, 
which  being  fenfible,  as  all  Membranous  and  Fibrous  parts  are,  the 
Pain  muft  grow  greater,  the  greater  the  Extenfion  is  •  and  the  change 
of  the  Pollute  of  the  Tumor  may  very  well  be  conceived  to  proceed 
from  the  different  Poftures  the  Inteftines  put  on,  by  the  Chyle  or  Ex¬ 
crements  palling  along  them,  and  fometimes  filling  one  part,  fome- 
times  another,  as  they  are  protruded  further  and  further,  their  Lubri¬ 
city  on  the  Surface, Length,  and  Confinement  obvioufiy  favouring  that* 
Thi&nomenon,.  I  am  of  opinion,  the  true  Bezoar  Stones  are  form’d  in 
the  Beads,  that  yield  them,  in  the  fame  manner ;  but  whether  their- 
Stomachs  or  Inteftines  have  other  Cavities  capable  of  receiving  and 
retaining  them,  to  their  full  growth,  is  to  be  determined  by  Anatomy. 
This!  think  is  certain,  that  all  of  them  have  either  a  Straw,  Stick,  or 
other  Subftance  different  from  the  Exterior  Matter,  which  we  call  the 
Stone,  in  the  middle  of  them  ;  and  thence  I  conclude  the  manner  of* 
their  Formation  to  he  the  fame.  Fronydie  continuance  of  his  Symp¬ 
toms,  I  believe  there  may  be  more  bemnd  ;  and  cannot  chink  any  o- 
ther  Method  more  likely  to  extrude  them,  than  by  having  his  Abdomen 
well  anointed  with  fome  .Emollient  Oyls  or  Liniments,  and  very 
well  agitated  backward  arid  forward  as  much  and  as  long  as  he  can 
bear,  and  this  both  Morning  and  Evening  :  After  a  little  while,  that 
the  Stones  may  be  prefum’d  by  this  agitation  to  be  fomewhat  dif- 
lodged,  fome  gentle  Purgatives  I  conceive  may  be  of  ufe  to  be  now 
and  then  given  to  carry  them  downwards,  and  with  all  Emollient 
Clyfters  to  follicit  it  gently. 

'a  Ball  -voided  XXXI.  A  Girl  about  14  years  of  Age,  having  been  tormented  with 
by  Stool,  by  M  r.  Colicai,  and  as  was  fuppos’d,  Nephritick  Pains  for  fome  time;  at 
,^vorepsj  length  voided  a  roundifti  Ball  per  Amm ,  as  hard  to  feel  upon  as  a 

After  a.  while*  the  Pains  returning  with' greater  violence,  fo 
as  to  make  her  roul  upon  the  ground,  fhe  voided  another  as  hard,  and 
much  bigger.  Upon  which,  one  Mrs.  Ward ,  a  neighbouring  Gentle¬ 
woman,  who  had  been  much  afflicfted  with  Gravel,  gave  her  fome  of 
thofe  Medicines  which  (he  us’d  to  take  herfelf.  Whereupon  the  Girl 
voided  a  third  Ball,  alfo  per  Anunis  with  lefs  pain,  yet  the  greateft  of 
the  three.  The  firft  of  thefe  Balls  is  finooth  and  gloffy,  of  the  colour 
of  a  right  Hazel  nut,  5  inches  about,  and  fomewhat  compreffed.  The 
other  two  rough  and  gritty,  and  in  like  manner  a  little  compreffed  into 
a  kind  of  obtufely  triangular  figure.  The  2d,  is  4  inches  and  a  half 
round  about ;  the  laft,  $  inches  and  a  half.  Considering  their  bulk* 
all  3  are  very  !ightg  efpecially  the  2  latter  and  greater  ones,  of  which 
the  laft  weighs  but  y  Drachms  36  Grains ;  and  both  of  them  fwim  in 
wafer-  This  lightnefs  proceeds  from  the  Matter  whereof  they  confift; 
which,  in  fome  places  is  purely  Downy  or  Fuzzy  ;  in  others,  mixed 
with,  a  Gritty  fabftance,  yet  not  confufedly,  but  regularly  mixed; 

The; 
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The  Fuzzy  parts  poffeft  the  central  part  of  the  Ball,  with  a  fmall  par¬ 
ticle  of  blackifh  Glafs  or  other  Vitrify fubttance  in  the  very  Centre  it 
felf.  r  Over  whicli  are  feveral  Coats,  gritty  and  fuzzy,  alternately  end¬ 
ing  in  the  circumference  with  a  grit,  much  refembling  the  Ground  . 
work  and  Superftrudure  of  the  Oriental  Bezoar  ftone.  The  Powder 
of  one  of  thefe  Balls  fcraped  off  with  a  Knife, is  no  way  mov’d  or  affe- 
<tted  with  any  fort  either  of  Alcaline  or  Acid  Liquor  dropp’d  thereupon. 

Neither  being  burn’d  doth  it  ttink,  it  confifteth  therefore  of  no  Animal 
fubttance^  but  the  Girl  being  of  the  Green  ficknefs  age,  the  gritty 
parts  (with  the  glaffy  particle  in  the  Centre,  as  the  moll  ponderous 
and  leatt  moveable)  feems  to  be  broken  off  of  Tobacco-Pipes,  and 
grown’d  fmall  between  her  Teeth  ;  the  downy  or  fuzzy  to  be  lick’d  or 
lcrap’d  off  the  Lean  of  Mutton,  or  the  Rind  of  Peaches,  or  feme  other 
Part  or  Plant.  Her  Stomach  kneading  the  Matter  into  a  Coat,  as  her 
changeable  Appetite  fupply’d  it  alternately  with  one  or  the  other 
fort*  • 

XXXII.  1:  In  November  1705*,  I  was  call’d  to  deliver  a  Woman  zo  Balls  of  Hair 
Years  old,  who  had  4  Days  laboured  in  vain  to  bring  forth  her  firft  taken  from  the 
Child  :  The  Head,  being  too  big^for  the  Palfage,  Buck  immoveable 
at  the.  Os  pubis  ^  fo  that!  could  neither  fatten  a  Crochet,  nor  draw  i  t'womm-by  mT. 
out  by  a  Cupping-Glafs  fixt  to  the  Scalp  with  an  Air  Pump.  In  thisYonge’,  n  309 
Extremity  I  directed  my  Son  to  open  the  Childs  Head,  and  take  omP*2$87. 
all  the  Brains,  with  fo  much  of  the  Scull  as  he  could  ,•  and  then  by  a 
Cord  fattned  round  the  Neck  with  a  Nooze,  to  pull  it  out,  which 
was  foon  and  eafily  done.  The  Child  was  Corrupted  and  ttunk  much, 
fo  did  the  Lochia ,  which  flowed  three  Weeks ;  foon  after  they  ceafed, 
the  Mtnftrua  appeared,  and  the  Woman  went  abroad  :  .About  fix  Weeks 
after  her  Delivery,  (he  was  feized  with  violent  Convulhons,  and  Hv- 
tterick  Fits,  which  lafted  near  three  Days ;  when  a  painful  Tumor  a- 
rofe  in  the  left  fide  of  her  Belly,  which  ended  in  an  Eruption  of  white 
thick  Matter  near  a  Pint,  with  fmall  Knobs  of  a  Subftance  like  the 
Yolk  of  boiled  Eggs :  All  Symptoms  immediatiy  vanifhr,  only  (lie 
complained  of  the  great  Hollo wnefs  where  the  Tumor  had  been. 

Four  Days  after  this,  the  like  Swelling  appear’d  on  the  right  fide  of 
her  Belly,  which  continued  with  a  fmall  Flux  of  Matter  about  five  or 
fix  Months,  in  defpight  of  the  many  Remedies  I  ufed  to  cure  her.  A  - 
bout  that  time  there  appeared  in  the  Pudenda  a  Bunch  of  fomething 
like  greafy  Wool,  which  being  drawry  forth,  proved  a  Bail,  or  Wad  of 
Hair,  the  bignefs  of  a  Turkeys  Egg,  immerfed  in  an  Un<5fcuous  Slime  ,* 
adhering  on  one  fide  to  a  Membrane  fo  large  as  the  Palm  of  a  Mans 
Hand:  And  in  the  midft  of  it  a  fmall  Pyramidal  Bone  refembling  a 
fplit  Tooth.  The  Tumor  funk  upon  this,  and  the  Fluor  ceafed  im¬ 
mediately,  and  her  Lunary  Flux  (which  all  this  while' had  not  ap¬ 
peared  )  flowed  as  ufual,  and  fhe  continueth  in  perfect  Health  ever 

fines.  full  nine  Months,  The  Bane  and  Hair  are  fine,  foft,  and 
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indifferently  ftrong,  of  no  great  length,  of  a  light  brown  Colour,  in- 
*  Dr.  Hook’/ tangled  like  a  parcel  of  Combings.  * 

Phil  Coll.  n.  2  About  ten  Years  fince,  Sir  Andrew  Leah  gave  me  a  fmall  Bunch  of 
2.  being  part  of  what  had  been  found  in  the  Belly  of  a  young  Wo¬ 

man  at  Deal ,  by  Mr.  J of.  Nichols  a  Surgeon  there. 

A.  D.  1696.  Ac  ;o  Years  of  age  (he  fell  into  a  Periodical  Fever,  and 
afterward  a  total  fuppreflion  of  her  Menflrua  ;  which  was  foon  fol¬ 
lowed  with  a  Pain  and  Tumor  in  the  right  fide  of-her  Belly,  which 
grew  and  encreafed,  maugre  all  the  Remedies  advifed  by  the  Neigh¬ 
bouring  Phyficians,  till  it  became  bigger  and  harder  than  that  of  a 
Woman  in  her  laft  Month.  When  it  had  grown  a  full  Year,  it  began 
to  foften,  and  then  the  Cenforious  People  who  fufpedted  her  Honefty 
thought  her  in  a  Dropfie.  At  fifteen  Months  end,  the  Belly  was  fo 
diftended,  that  it  feemed  ready  to  Burft  ,*  which  made  the  Patient  de¬ 
fire  the  Phyficians  to  advife  Mr.  Nichols  to  make  the  Taracentefis $  but 
i  all  were  furprized,  when  inftead  of  Water  there  rufhed  out  a  pint  and 

half  of  fweet  well  digefted  Matter :  The  next  Day  he  let  out  as  much 
•  more,  and  then  perceived  Hair  four  or  five  Inches  long  iffue  forth  with 
v  the  Matter,  but  fo  faftned  in  the  Infide,  that  he  could  not  pull  them 

out,  the  Woman  complaining  he  foould  draw  out  a  piece  of  her  Belly. 

She  lived  but  four  Days  after  the  Operation  ,•  and  on  Diffe&ion  of 
;  her  Belly  there  was  found  ten  Quarts  of  the  fame  Matter  which  flowed 

through  the  Tap  hole,  and  in  it  floating  a  Lump  of  Hair  fo  big  as  an 
Half  penny  Loaf,  wrapt  up  in  a  Fatty  Matter,  from  which  being  clean- 
fed,  it  weighed  full  half  an  Ounce.  On  the  Right  fide  of  the  Womb 
he  found  a  Protuberance  bigger  than  a  large  Walnut,  from  which  the 
Hair  grew  eight  Inches  long  i  that  Tumor,  or  rather  the  Ovary  being 
feparated  from  the  Matrix ,  there  was  found  in  it  a  perfect  Dog-Tooth, 
Pocketed  in  a  Bone  of  a  triangular  Figure,  in  which  another  Tooth 
was  growing  ,*  the  Bone  had  a  Periofiium  on  it  furrounded  with  Flefh, 
faftned  at  the  Calvaria  to  the  Scull.  She  was  found  on  a  nice  and 
ftricft  Scrutiny,  to  die  a  Virgin,  and  fntacft. 

A  Bunch  cf  XXXIII.  i.  A  Plethorick  Woman  about  Fifty  Years  old,  that  ufed 
Hair  'voided  by  often  to  be  affli&ed  with  Nephritick  Pains,  employ’d  me  to  relieve 
Urine,  by  the  fa r  May  the  9th,  1707.  I  found  by  the  Purulency  and  Stench  of 
fame, v.  313.  p,  ker  Urine,  that  {he  had  not  only  Stones  and  Gravel,  but  an  Ulcer  in 
one  or  both  her  Kidneys  ,•  and  therefore  gave  her  a  Dofe  of  Cantha - 
rides  with  Camphire  made  into  Pills,  and  followed  it  with  plentiful 
Draughts. of  a  flippery  Emulfion.  This  made  her  pifs  offabundance  of 
blackifh  Gravel,  and  white  thick  Matter  like  Bird-Lime,  without  any 
Pain  or  ill  Symptoms,  and  (lie  continued  eafie  for  a  Week  ,•  then  her 
Pains  returned,  and  went  off  by  the  fame  Remedy.  About  eighteen 
Days  afterwards  her  Pain  feeming  to  threaten  a  return,  l  repeated 
the  Medicine  ,•  but  that  Night  it  gave  her  very  great  Pain  in  the  fide 
of  her  Belly,  and  at  laft  threw  her  into  Convulfions,  which  went  off 
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upon  the  Difcharge  of  Urine,  of  a  great  deal  of  Matter,  and  in  it 
a  Bunch  of  fhort  Hair  almoft  rotten  :  For  fome  time  after  fhe  ufed  a 
Nephritick  Courfe,  which  hath  hitherto  preferved  her  from  the  Return 
of  Pain,  Matter,  Stones,  and  Impediment  of  Uiine. 

I  herewith  fend  a  third  part  of  that  Hunch. 

2. 1  viewed  Part  of  the  hairy  Subftance  thro5  a  Microfcope,and  judg-  Microfcopical 
ed  it  to  be  the  Hair  or  white  Wool  of  a  Sh^ep  ,•  which  Wool  was  bro-  °Hcr"JAti°ns 
ken  into  fuch  fmall  or  fhort  Particles,  that  fome  of ’em  were  no  longer  Lewenhoecl/* 
thanjfix  Diameters  of  the  Breadth  of  a  Hair;  which  I  fuppofe  could  not  ib.  p.  41 6.  9 
proceed  from  $he  Body  of  a  Man,  but  that  it  was  rather  found  in  the 
Heel  of  ones  Stocking.  And  the  oftner  [  repeated  my  Obfervations, 
thernore  I  was  confirm’d  in  my  Opinion  ,•  for  l  could  not  only  difco- 
ver  the  fhort  broken  woolly  Particles,  Kn  t  hw  alfo  a  great  number 
of  the  Ends  grinded  to  pieces  as  it  wet  *  *  ,  Vnuch  that  not  only  the 

Bark  (if  1  may  fo  call  it)  or  oiitfide  of  the  vv 0 oily  Particles  were 
rubb’d  off,  but  the  inward  little  Hairs,  of  which  the  Wooll  is  compo- 
fed*  were  fo  divided  from  one  another,  that  they  appeared  vH:h  their 
Ends  like  little  Brufhes.  Moreover  under  the  faid  Stuff  ht  white 
woolly  Parts,  there  lay  very  fmall  Particles  compc-fed  of  exceeding 
flender  Tubes  or  Pipes,  which  I  look'd  upon  to  be  fmall  Bits  of  Straw, 
and  they  were  fo  fmall,  that  one  Grain  of  Sand  could  cover  ’em  ,*  there 
were  likewife  other  fmall  Particles  of  the  fame  Figure,  but  l  did  not 
take  them  to  be  Straw,  but  rather  the  oucmoft  Husk  or  Skin  of  a 
Grain  of  Wheat  or  Rye  ,*  and  under  thofe  I  faw  one  Particle  cover’d 
all  over  with  fmall  Hairs,  fuch  as  we  fee  at  the  Top  of  Wheat  or 
Rye  ;  as  likewife  fome  few  little  Bits  of  Wood,  fomewhat  thicker  than 
a  Hair  of  ones  Head :  there  was  alfo  a  fmall  Particle  of  the  outmoit 
Skin  of  a  Man,  for  I  could  fee  the  little  Scales  of  which  our  outmoft J 
Skin  is  compofed  very  plain  ;  Now  thefe  Particles  that  were  not  Wool!, 
might  be  very  eafily  brought  into  the  Stocking,  in  cafe  one  lets  ones  * 
bare  Foot  upon  the  Floor  before  one  puts  it  on. 

There  lay  moreover  in  the  faid  Matter  an  unfpeakably  great  Num¬ 
ber  of  exceeding  flender  long  Particles,  which  I  imagine  to  be  thofe 
hairy  Particles,  of  which  a  little  Fibre  of  Wool  ( fetting  afide  the 
Bark  or  Skin  of  it)  is  compofed  ;  as  alfo  feveral  earthy  Particles,  which 
I  took  to  be  Part  of  the  Dir*t  of  the  Floor  or  of  the  Foot  itfelf.  .  There  \ 
alfo  lay  a  great  many  particular  little  Figures,  which  I  could  not  dis¬ 
cover  what  they  were ;  and  thefe  laft  mention’d  Particles  were  fo  1 
ftrongly  joyned  to  fome  little  Hairs  or  Wool  by  the  perfpired  vifcous 
Matter  from  the  Foot,  as  I  fuppofe,  that  I  could  not  feparate  ’em  but 
by  the  help  of  fome  Water.  I  obferved  amongft  ’em  one  fmall  Particle, 
not  of  a  Angle  Feather,  fuch  as  it  appears  to  our  naked  Eye  upon  the 
Body  of  a  Bird,  but  rather  of  the  finelt  Down ;  and  the  more  I  unra- 
vell’d  or  feparated  the  Particles  of  Wooll  from  one  another,  Bill  the  ' 
greater  reafon  had  I  to  judge,  that  the  Perfon  who  had  worn  the  Stock- 
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ing  had  been  ufed  to  go  ofcen  barefooted  upon  the  Flpor.  Now  fup- 
poiing  that  thefe  woolly  Particles  might  have  fallen  into  any  Spoon- 
Meat  thicker  than  ordinary,  the  Perfon  might  fwallow  it  down  without 
being  aware  of  it.  Mow  my  reafons  for  gueffing  thefe  woolly  Parti¬ 
cles  to  come  out  of  a  Stocking,  and  to  have  been  occafion’d  by  the  mo¬ 
tion  of  the  Foot,  are  becaufe  I  my  felf  always  wear  heavy  white  wool¬ 
len  Under-ftockings,  and  I  lye  in  the  fame  ;  infomuch  that  I  can  wear 
’em  three  Weeks  together,  becaufe  l  am  not  inclin’d  to  fweat  in  my 
Feet,*  Now  having  feveral  times  view’d  the  broken  woollen  Particles 
which  lye  in  a  heap  as  it  were  cleaving  together  under  the  Heel,  and 
having  alfo  fingled  out  of  them  feveral  Fibres  or  Threads  of  Wooll, 
to  prove  that  they  are  compofed  of  little  Hairs  ,*  and  thefe  woolly  Par¬ 
ticles  exa&ly  agreeing  with  thofe  that  were  fent  jto  me  ,*  I  could  no 
longer  doubt  that  the  faid  woolly  Particles  that  were  fo  fent  to  me, 
were  any  ways  different  from  thofe  Particles  that  were  found  in  the 
Heel  of  the  Stocking ;  ’tis  true  that  amongft  the  woolly  Particles  of 
my  Stockings  I  never  met  with  any  Wood  or  Straw,  but  the  reafonof 
that  was,  that  I  have  not  touched  the  Ground  with  my  naked  Feet  for 
fome  Years,  being  unable  to  bear  any  Cold  in  my  Feet ;  nay,  fo  far 
that  in  the  Nights,  even  in  the  Summer  time,  l  put  a  Tin  or  Pew¬ 
ter  Bottle  filled  with  warm  Water  to  the  bottom  of  my  Feet,  by 
which  means  I  preferve  my  felf,  as  i  fancy,  from  that  Plague  call’d 
the  Gout. 

D'Teftion  of  a  XXXlV.  M.  Duchefne  quadraginta  circiter  annos  nata,  plethorica, 
v/oman°n dying  Sz  quae  faepius  etiam  gravida  menftruum  patiebatur  fluxum,  &  canerum 
in  child  Birth,  optime  valens,  &  obefa  jamque  vigefimum  praegnans,  urgente  legitimo 
Communicate  partus  tempore,  circa  quartam  pomeridianam  die  Novembris  12.  Anno 
DrXSoVeftT  i697‘  horrenda  Uteri  Haemorragia  corripitur.  Vocatus  poll  ho* 
'  ram  nonam  Jacobus  Amandin  Obftetriciae  non  minus  Artis  quam  Chi- 
rurgicae  peritus,  &  graviffimo  illo  fanguinis  profluvio  certior  fa&us, 
nullo  prorfus  remedio  urgenti  adeo  fanguinis  jaduras  occurri  poffe  pu- 
tabar,  nifi  quamprimum  farcina  fua  Uterus  levaretur.  Sed,  ut  plerum- 
que  fit,  adffantes  nihil  temere  moliendumy  &  rem  totam  nature  per- 
mittendam  clamabanr.  Exinde  viribus  prorfus  exhauftis,  circa  mediam 
no&emiterum  accerfitur  praedi&us  Arnauim ,  qui  nulla  interpofita  mora 
operi  fe  accingens  intra  dimidium  horae  Puellam  mortuam  extrahit,  fe¬ 
cund  is  integris  &  iilaefis  abfque  labore  fubfequentibus.  Uteri  tamen 
Haemorragia  ufque  perfeveravit  ,*  hancque  fumma  jadatio,  Pulfus  de¬ 
bilitas,  Lipothymiae  frequences,  fudor  frigidus,  motus  convulfivi  fubfe- 
qucbantur.  Tandem  circa  fextam  horam  matutinam  vitam  cum  morte 
commutavit. 

Die  fequenti  cadaver  fecuimus:  Aperto  Abdomine,  &  remotis  turn 
pingui  admodum  Omento,  turn  inteftinis  tenuibus,  uterus  in  confpe&um 
veni,  inftar  majoris  Gucurbitulae,  craffus  ac  fatis  diflentus.  In  dexcro 
iigamento  lato  Ecchymofis  ingens  erac,  qu&  ex  latere  uteri,  illic  ubi 
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Vafa  Spermatica  Sz  Hypogaftrica  per  Anaftomofin  uniuntur,  defcendebat 
&  in  inferiori  parteColli  Matricis,  ubifcilicet  inteflino  redoincumbir 
maxi  me  confpicua  erat;  U t  omnia  facilius  examini  fubjicerentur’ 

Uterum  cum  annexis  refedum,  &  e  pelvi  extradum  tabula  impofuimus* 

Vagina  admodum  laxa  erat :  Orificium  internum  adeo  apertum,  ut  di- 
midium  pugnum  facile  excepiffet.  Utero  fecundum  longitudinem  fee- 
tOj  h#c  confpiciebantur  ;  fundum  grumis  aliquot  fanguinis  fcatens,  ca> 
terum  integrum  Sz  lanum  :  in  hoc  autem  Placenta  Uterina  adh#fio  nobis 
facile  confpicua;  quo  loco  etiam  interna  Uteri  fubftantia  in#qualis 
craffior,&  quaficarnofior  obfervabatur.  In  inferiori  parte  colli  uteri  cau* 
fa.  mortis  apparuit ;  Laceratio  nempe  duorum  digitorum  capax,  qu# 
etiam  extrinfecus,  ubi  fcilicet  ea  Ecchymofis,  confpici  poterar.  *Ana 
caufa  aliqua  externa  uterus  difruptus  fuerit,  an  potius  a  vehementiori 
Calcitratione  Infantis,  ut  aliquando  accidiffe  memorant  obfervationum 
Medicarum  feriptores,  ignoro  :  Sed  exinde  aperta  fuiffe  majora  vafa, 
qu#enormem  illam  fanguinis  copiam  effudere,  certum  eft.  Didudis* 
tunicis,  &  tubulo  inter  duplicaturam  immiffo,  flatus  ex  plurimis  angu- 
ftis  foraminibus,  cum  ex  ea  fundi  parte  cui  Placenta  jungebatur  turn 
prascipue  exlacera  Colli  parte,  undique  erumpebat.  In  dextro  Ovario 
Veftigium  feu  Cicatriculam  manifefte  notavi,  ex  quo  Ovulum  decidu- 
um,  a  tub#  cavitate  exceptum,  ejufdemque  Motu  Periftaltico  ad  ute¬ 
rum  delatum  fuiffe  mihi  dubium  non  erat.  Ovarium  finiftrum  flacci- 
dum  &  quafi  exuccum :  Tuba  ex  utroque  latere  aperta,  ligamenta ro¬ 
tunda,  valida  ,•  reliqua  omnia  fana  obfervabantur.-  Licet  Uterus  fubito 
poll  Puerperium  contrahatur  &  coardetur,  adeo  ut,  quod  modo  dixi, 
in  hac  foemina  fex  circiter  horis  a  partu  mortua,  Cucurbitul#  majoris 
capacitatem  vix  fuperaret;  attamen  ilium  inftar  marfupii,  vel  fac- 
ci  digitis  extendere  facile  potui.  Et  revera  fibras  carneas  in  gravidi- 
tate  fenfim  adeo  elongatas^  &  tanto  intervallo  a  fe  mutuo  diferetas, 
non  nifi  poft  aliquod  tempus  priftinum  tonum  &  robur  acquirere  pof- 
fe,  quis  non  videt  ? 

XXXV.  I  lately  opened  the  Body  of  a  Woman,  aged  27,  who  dy-  Hydrops 
ed  the  third  Day  after  Delivery,  on  which  I  made  the  following  Re-  9^n,j  in  * 
marks.  She  meafured  round  the  Wafte  a  Yard  and  three  quarters,  and  Dough* 
from  the  Scrobiculus  Cordis  to  the  Os  Pubis  a  Yard  and  a  quarter.  All  the  w.ioS.^,2317 
cutaneous  Veins  of  the  Abdomen  were  of  a  very  unufual  and  extraordi¬ 
nary  Bignefs,  and  very  much  diftended  with  Blood.  From  the  largeft 
of  them,  being  opened,  I  extracted  feveral  polypous  Concretions. 

The  Cuticulay  from  the  Umbilicus  downwards,  was  rough  and  fcaly  to 
the  naked  Eye.  Inffeveral  Parts  it  appeared  gangreened,  occafioned 
probably  by  the  Sharpnefs  of  the  Serum  that  always  ouzed  out  of  it, 
when  (he  fcratched  the  little  Pimples  or  Wheals  that  arofe  on  its  Sur¬ 
face  ,*  thefe  for  fome  time  ufed  to  go  off  without  any  Scar,  but  as  her 
Strength  decayed  they  became  mortified. 
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Upon  all  the  Regio  Epigaflrica  the  outward  Integuments  were  very 
thin,  little  or  no  fat  being  vifible  ;  But  from  the  upper  part  of  the  Re - 
gio  UmbilicaUs ,  down  to  the  Os  Fubts,  the  Skin  was  alnioft  half  an  Inch 
chick,  of  a  whitifh  Colour  and  hard,  fome  of  it  appearing  as  if  it  were 
granulated,  caufed  by  fome  obftru&ions  in  the  Milliary  cutaneous 
Glands.  The  Fat  under  this  part  of  the  Skin  did  exceed  the  thicknefs 
of  an  Inch,  being  diftinguifhed  into  feveral  Lobules  of  an  irregular 
Figure,  and  lodged  in  fo  many  Cells  adhering  to  the  Membrana  adipofaJ 
which  here  alfo  was  much  thicker  than  it  ufually  is  in  a  natural  itate. 
Her  Thighs,  Legs  and  Feet  were  all  Anafarcous ,  being  extremely  big 
and  fwelled,  eafily  retaining  any  Impreflion  made  by  the  Fingers :  And 
her  Nurfe  told  me,  that  fhe  ufed  to  wet  a  great  deal  of  Linnenin  dry¬ 
ing  up  the  Water,  that  would  always  iffue  out  from  thefe  parts  on  the 
lead  rubbing,  yet  all  her  fuperiour  parts  were  extreamly  lean  and 
emaciated. 

The  flefhy  part  of  the  Abdominal  Mufcles  was  much  extenuated  by 
the  great  diftenfion,  yet  their  Tendons  were  as  thick  as  ufual  ,•  and  be¬ 
ing  very  eafily  feparable  one  from  another,  I  could  plainly  obferve 
that  the  Tendon  of  th s  Obliquus  faternus  adhered  firmly  to  that  of  the 
Tranfverfalis ,  along  the  edge  of  the  Mufculus  retttss,  and  was  not  double, 
as  Realdus  Columbus ,  and  all  Anatomifts  after  him,  down  to  Diemerbroecky 
who  was  fil'd  aware  of  this  miftake,  have  maintained  :  However,  this 
ftreight  Mufcle  derives  the  fame  Benefit  from  this  fituation,  being  as  it 
were  hemm’d  in  on  one  fide  by  this  firm  adha:fion,  and  on  the  other 
by  what  they  call  the  Lima  Alba ,  as  if  it  had  indeed  been  inclofed  be¬ 
tween  the  two  fuppofed  Tendons  of  the  Obliquus  afcendens  ,*  that  is,  ’tis 
much  ftrengthned  thereby  in  time  of  ading.  .1  obferved  alfo,  that  the 
Tendons  of  the  two  oblique  Mufcles,  and  the  flefhy  part  of  the  Tranf- 
verfads,  between  the  anteriour  Spine  of  the  Os  Ilium  and  the  Fubisy 
near  its  commiflure,  did  infeparably  join  and  unite  with  one  another, 
forming  as  it  were  a  thick  and  hard  border,  from  the  outfide  of  which 
there  was  continued  over  the  Blood  Veffels,  Nerves  and  Mufcles,  on 
the  Fore  part  cf  the  Thigh,  a  large  Aponeurofis ,  which  braced  them 
Gown:  The  two  Lamina  of  the  Membrane  of  the,  Abdomen  being  ex¬ 
panded  on  its  infide.  Now  this  border  is  what  Authors  call  the  Liga- 
nd.  Myograph,  mentum  Fubis ,  and  what  I  have  in  another  place  fuppofed  to  be  the  firm 

Uril0tl  Tendons  of  thefe  three  Abdominal  Mufcles,  with  the 

*  r  6-  )•  Feript  naum. 

Having,  perforated  the  Abdomen  in  the  moft  convenient  depending 
part,  for  it  would  have  been  endlefs  labour,  confidering  the  great 
bulk  f^he  Tumor,  to  have  laid  it  bare,  by  freeing  it  carefully  from 
the  Mufcles  and  Feritonaum  ;  there  iflued  out  with  great  Impetuofity  in 

^  rira^  ^ream  a  vail  quantity  of  flimy  Vifcid  Water,  in  colour  and 
conliltence  very  much  refembling  a  brown,  thick  and  ropy  Syrup. 

I  his  V.  ater  meafured  becween  16  and  17  Gallons,  belides  what  was  loft 
on  the  t.oor,  and  imbibed  in  Sponges  and  Linnen  made  ufe  of  in  dry- 
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ingitup.  When  the  Water  was  quite  emptyed,  I  fancyed  it  had  been 
all  contained  in  a  duplicature  of  fthe  Peritoneum,  and  had  made  a  Drop-* 
fy  in  that  Membrane,  becaufe  none  of  the  Vifcera  appeared  ,*  for  in  fuch 
a  Cafe  I  have  more  than  once  obferved,  that  the  inner  Lamella  of  that 
Membrane  of  the  Abdomen  being  fe  para  ted  from  the  outer,  is  forced 
inward  by  the  weight  of  the  Water  upon  the  Bowels,  to  which  it  clofe- 
ly  adheres,  contracting  the  Guts  and  Mefentery  into  a  very  fmall  vo¬ 
lume.  But  upon  a  narrower  view  I  perceived  that  the  thick  Membrane, 
including  the  Water,  could  be  eafiiy  feparated  from  the  Vifcera ,  having 
freed  it  from  its  adhefions  by  membranous  filaments  to  the  Peritoneum , 
and  by  Blood  VefTels  to  the  Omentum.  Now  this  Bag  reach’d  from  the 
Pubis  to  the  Midriff,  and  from  the  Left  Region  of  the  Loins  to  the 
Right ;  in  a  word,  it  filled  up  the  whole  cavity  of  the  Abdomen ,  defen¬ 
ding  her  Belly  fo  far,  that  a  Plate  could  eafiiy  lye  upon  it,  when  alive. 
Having  gradually  freed  it  from  all  the  neighbouring  parts,  and  rolled 
it  up,  I  found  it  adher’d  infeparably  to  the  Left  Tuba  f alio piana,  the 
Spermatick  VefTels  being  ramified  upon  it ;  and  obferving  no  Ovarium , 
which  in  the  other  fide  was  naturally  difpofed,  I  concluded  that  the 
Bag  was  nothing  but  the  Membrane  of  the  Ovarium  covering  the  Ova, 
preternaturally  thickned  and  diftended  by  the  collection  of  the  above 
mentioned  humor, and  that  the  Diftemper  was  a  true  Hydrops  Ovarii  in- 
afmuch  as  all  this  vaB  quantity  of  Water  was  included  in  one  Bag,  be¬ 
ing  all  of  the  fame  colour  and  confidence. 

All  the  other  Vifcera  in  the  Abdomen  were  found,  and  in  their  natural 
Bate.  In  both  Cavities  of  the  Bread  there  was  contain’d  a  great  quan¬ 
tity  of  reddifh  Water.  The  Liquor  in  the  Pericardium  was  very  abundant, 
and  of  a  greenifh  hue.  The  Right  Lobe  of  the  Lungs  was  ty’d  to  the 
Thorax,  covering  the  upper  part  of  that  Cavity,  but  the  Left  was  free 
from  any  adhefion.  In  the  left  Ventricle  I  found  a  large  Polypus  or 
Serous  Concretion,  of  a  round  figure,  a  white  colour,  and  of  a  pretty 
hard  Confidence,  with  feveral  long  Roots  of  a  Red  colour,  which  ex¬ 
tended  thro  the  Auricle  and  Bulb  of  the  Pulmonary  Vein  into  its  near¬ 
ed  divarications  in  the  Lungs. 

Having  carried  home  this  large  Bag,  with  the  Uterus  appendent,  cut 
off  below  the  Orifice  of  the  Meatus  Ur  in arm,  and  viewed  it  at  leifure  : 
I  obferved,  that  the  Right  Spermatick  Vein,  which  opens  into  the 
Cava  a  little  below  the  Emulgent ,  was  three  times  larger  than  the  Left  ,* 
and  from  a  little  above  the  Ovarium  it  was  continued,,  without  any  di- 
vifion  to  its  termination.  The  Right  Ovarium  was  in  a  very  natural 
Bate.  The  Cicatrix  or  Caruncula ,  whence  the  fecundated  Oyulum  had 
dropt,  was  yet  remaining,  and  the  Blood  VefTels  were  ramified  upon 
this  Teftifi  in  a  very  pleafantand  beautiful  manner.  The  Tuba  Fallop'tana , 
with  its  Fimbria,  were  all  well  diipofed. 

The  Diameter  of  the  Left  Spermatick  Vein,  which  opens  into  the 
Emulgent  of  that  fide,  was  much  lefs  than  ordinary.  And  from  the  ex¬ 
traordinary  narrownefs  of  the  bore  of  this  VefTei  we  may  draw  a  not 
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very  improbable  Reafon  of  fome  Caufe  of  this  Watery  Swelling ;  for 
the  Blood  being  hereby  hindred  in  its  Reflux  to  the  Heart,  a  great  deal 
of  Serum  or  Lympha>  thro  its  flow  return,  mu  ft  needs  be  thrown  off 
upon  the  Ovarium ,  already  indifpofed,  whence  the  gradual  Increafe 
of  the  Tumor  did  proceed.  The  two  Spermatick  Arteries  were  con¬ 
torted,  and  full  of  turnings  and  windings,  from  their  meeting  with  the 
Veins  to  the  Ovaria  and  Tuba.  A  little  below  the  Kidneys  each  Artery 
fent  out  a  Branch,  which  was  loft  on  the  Peritonaum ,  and  fatty  Mem¬ 
brane  of  the  Kidney;  And  from  the  fame  places  the  Veins  received 
two  confiderable  Branches.  One  of  the  Arteries  went  off  by  a  narrow 
Orifice  from  the  fide  of  the  Aorta ,  the  other  rofe  up  from  its  middle,  a 
little  below  the  firft. 

Between  the  Bag  and  the  Uterus  all  thefe  Veffels  were  much  dilated, 
making  feveral  Turnings  and  Circumvolutions  upon  the  Peritoneum, 
ealled  in  this  place  the  Ligamentum  Uteri  latum .  The  Left  Tuba  Fallopia- 
na  was  only  remarkable  in  its  being  much  longer  and  larger  than  ufuai. 
In  the  Bag,  which  was  nothing  but  the  Membrane  called  Darios ,  which 
covers  all  the  Veficular  Glands  of  which  the  Ovarium  is  compos’d  I  ob- 
ferv’d  feveral  little  Bladders  of  feveral  fizes,  diftin<5t  from  one  another, 
which  contain’d  a  limpid  or  clear  flimy  Serum,  in  Colour  and  Con¬ 
fidence  like  a  Mucilage  of  the  Semen  Cydoniorum ,  thefe  were  either  Hy- 
datidai  Tumours  only,  or  the  Eggs  themfelves  diftended.  This  Liquor 
hardned  by  allow  heat  into  the  Confidence  and  Colour  of  the  White' 
of  an  Egg. 

All  the  Fundm  Uteri  was  about  an  Inch  and  a  half  thick,  but  near  the 
Collum  minus  it  grew  fomething  thinner,  which  did  proceed  from  the 
diftention  of  its  Spongy  and  Veficular  Subftance,  by  the  Blood  in  the 
Veffels  running  thro  it  in  variety  of  turnings  and  windings  ;  fo  that 
when  it  was  cut,  it  very  much  refembled  the  fubftance  of  the  Lungs. 
Upon  the  inner  Membrane  of  the  Uterus  I  obferved,  upon  wiping  it 
with  a  Sponge,  feveral  little  Eminencies,  which  I  took  to  be  the  Glands 
mentioned  by  Malphlghius. ,  which  feparate  a  Humour,  to  lubricate 
and  moiften  its  cavity.  On  the  upper  part  of  the  Funduf  Uteri  l  took 
notice  of  a  great  number  of  fmall  Veffels,  like  (lender  Filaments  or 
Threads,  running  off  from  its  Membrane,  and  terminating  into  a 
reddifli  and  foft  Spongy  fort  of  fubftance,  not  unlike  th q  Uvula,  bating 
its  colour,  which  hung  down  from  that  fide  of  the  Womb  in  form  of  a 
Nipple.  Thefe  perhaps  are  the  Veffels,  which,  in  the  opinion  of  fome, 
do  feparate  and  excern  the  Matter  of  the  Lochia  and  the  Menfes,  they 
being  only  vifible  at  thofe  times. 

*  Near  the  beginning  of  the  Tubes ,  I  perceived  two  Tubercles ,  or  little 
Bunchings,  about  the  bignefs  of  a  Nut,  to  which  perhaps  the  Placenta 
was  faftned,  and  to  thefe  adhered  Glandules  of  a  Blackifli  Colour,  of 
different  flzes.  The  Collum  minus  was  compofed,  as  it  were,  of  two 
Labia ,  the  uppermaft  was  molt  protuberacing,  and  upon  it  I  obferved 
feveral  fmall  Glands,  out  of  which,  upon  compreffion,  iffued  a  vif- 
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cid  clear  Liquor/  which  is  faid  to  feal  and  clofe  up  this  part,  in 
time  of  Pregnancy.  The  lower  Labium  was  longer  and  thinner,  its 
Edges  being  cut  or  indented  in  feveral  places.  The  Ruga  in  the  lower 
part  of  the  Vagina  run  as  they  are  reprefented  in  Books,  but  thofe 
in  the  upper  part  had'  a  quite  different  Courfe,  as  they  are  «xa£ly 
delineated  in  the  annext  figure.  Near  the  Orifice  of  the  Meatus 
Urmarius  there  were  obfervable  two  very  large  Caruncles,  in  Shape  like 
a  Mulberry. 

This  is  what  I  obferved  in  the  opening  of  this  Woman,  I  come  in 
the  next  place  to  relate,  as  far  as  I  was  informed,  the  Symptoms  that 
accompanyed  her  big  Belly,  and  the  Method  made  ufe  of  for  her  Re¬ 
covery. 

About  three  years  ago, not  long  after  fhe  had  lain  in  of  her  firft  Child, 
fhe  had  a  violent  blow  upon  the  Left  fide  of  her  Belly,  very  painful 
for  the  prefent,  but  in  two  or  three  days,  upon  keeping  herfelf  quiet 
in  Bed,  the  pain  and  anguifh  went  off*  About  two  months  after  this, 
fhe  began  to  feel  fome  fmall  pain  in  the  Left  Hypogaftrick  Region, 
where  fhe  had  lately  received  the  Blow,*  and  fhe  obferved  that  fide  of 
her  Belly  to  grow  abundantly  bigger  than  the  other:  Thefe  pains  in- 
creafed  more  and  more,  till  they  grew  very  violent,  but  upon  the  Con¬ 
ception,  which  was  three  months  after  file  was  ftrft  affii&ed  with  them, , 
they  went  off,  and  her  Belly  fwelled  gradually,  as  is  ufual  in  Pregnan¬ 
cy,  having  no  other  Symptoms  but  what  is  incident  to  that  ftate,  only 
fhe  was  much  bigger  than  ordinary  ,*  and  on  that  account  fhe  forbore 
the  ufe  of  Medicines,  which  poflibly  might  have  been  effectual  in  the 
beginning  of  her  Diftemper,  had  fhe  been  aware  of  her  Danger.  After 
Delivery,  the  fwelling  and  bulk  of  her  Belly  continued  much  the  fame' 
as  before  the  Birth,  only  upon  a  plentiful  evacuation  of  the  Lochia  it 
decreafed  a  little.  When  her  month  was  up,  fhe  ufed  Emeticks,  ftcong 
Catharticks  Diuretick  Dyet-drinks,  and  all  the  train  of  Medicines 
commonly  ufed  in  a  Dropfy,  her  fuppofed  cafe.  All  the  effect  they 
had,  was  to  prevent  the  farther  Increafe  of  the  Swelling  while  fhe 
ufed  them;  but  upon  leaving  them  off,  the  Tumor  increafed  very 
remarkably. 

Thus  fhe,  continued  about  one  year,  and  then  fhe  conceived  again, , 
which  fhe  fufpe&ed  by  the  ftoppage  of  her  Catamenia,  having  always 
been  very  regular  but  at  fuch  a  time.  Her  Stomach  was  always  good, 
fhe  never  was  very  thirffy,  fo  drank  but  little,  made  Water  freely  and* 
in  great  quantity,  and  was  attended  with  none  of  the  Symptoms  of  an 
djcites,  except  the  Swelling  of  her  Belly :  Only  when  fhe  was  half - 
gone,  her  Legs  began  to  fwell  and  pit,  growing  very  big  all  of  a  hid¬ 
den^  from  thefe,  and  likewife  from  her  Belly,  there  would  often  iffue 
out  a  great  deal  of  watery  Humour  upon  rubbing,  as  I  have  men¬ 
tioned  already  ,efpec.ially  if  fhe  fcratched  the  little  Pimples,  that  would 
often  arife  in  thefe  parts.  About  this  time  fhe  began  to  be  affli&cd 

with  a  difficulty  in  breathing*  with  a  violent  Trembling  and  Palpitati¬ 
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on  of  her  Heart*  and  to  be  often  fubje&  to  great  and  involuntary  Sigh- 
ings.  She  was  not  able  to  lye  down,  but  was  ffcill  obliged  to  Heep  in 
a  fitting  pofture,  for  fear  of  being  choak’d.  After  fhe  was  brought  to 
Bed  of  a  live  Child  file  became  exceeding  weak*  being  unable  to  fetch 
her  Breath*  and  complained  much  of  a  heavy  Load  and  Oppreffion  on 
her  Breaft  *  and  the  third  day  (lie  expired, 

Fig.  i.  reprefenteth  the  Glandule  Renales *  the  with  the  Parts 

belonging  to  it,  and  the  large  Bag  or  Membrane  of  the  Ovarium  prx* 

\  ternaturally  diftended. 

a  The  Glandula  Renalis  on  the  Right*  fide,  b  An  Eminence,  or  rifing 
in  its  middle,  c  A  Vein  that  runs  from  it  to  the  Cava .  d  The  Glandula 
Renalis  on  the  Left  Side,  e  A  Sulcus  or  Furrow  in  its  middle.  /  A  Vein 
running  from  it  to  the  Emulgent.  g  A  fmall  Vein  that  comes  from 
the  Diaphragm,  and  opens  into  this  Vein  before  it  leaves  the  Gland. 
h  h  Two  fmall  Arteries  from  the  Aorta .  i  i  Two  nervous  Twigs  from 
one  of  the  Intercoftal  Plexus’s.  A  A  The  Kidneys.  B  B  The  Uterus 
cut  off.  C  The  Cava  cut  off.  D  Its  Divifion  into  the  Rami  lliaci.  E  E 
The  Internal  Branches  into  which  the  Fypogafirich  open.  EF  The 
Emulgent  Veins.  G  The  Aorta  cutoff.  H  Its  Divifion  into  the  Hi  - 
acks.  1  l  Its  internal  Branches,  which  arefpread  upon  the  Uterus.  KK 
The  external  lliacks  of  both  Veffels.  L  L  The  Emulgent  Arteries. 
M  M  The  Spermatick  Veins.  iVJVJViVThe  Spermatick  Arteries, 
very  much  contorted  in  their  Progrefs,  that  on  the  Right  fide  being 
cutoff.  O  The  Union  of  the  Branches  of  the  Spermatick  Vein  on 
the  Right  fide.  P  The  Right  Ovarium,  with  Blood  Velfels  ramified  on 
its  outer  Membrane.  ^  The  Right  Tube,  q  Its  Fimbria.  R  The 
Tubs  on  the  Left  fide,  its  Fimbria  adhering  to  the  large  Bag.  SSS 
The  Membrane  of  the  Left  Ovarium *  diftended  to  a  vaft  Bignefs,  with 
the  Blood  Veffels  ramified  upon  it.  T  Some  of  the  Ovula  grown  big. 
TV  Some  Hydatidal  Tumours  on  the  Infide  of  the  great  Bag.  VVV 
The  Ligamenta  lata.  UThe  Fundus  Uteri.  XX  The  Ligamenta  rotunda  ;  the 
Membrane  that  covers  them  being  laid  open,  that  the  Veffels  of  which 
they  are  compos’d  may  be  view’d.  T  The  Vagina  cut  off  X  The  Vefica  U - 
rinaria.  **  A  fmall  Artery  and  Vein  on  each  fide, the  firft  going  off  from 
the  Spermatick  is  fpread  upon  the  Membrana  Adipofa  and  Peritoneum 
under  the  Kidney  *•  the  latter  bringing  back  the  Blood  fromthefe  Parts* 
opens  into  the  Spermatick  Vein. 

Fig.  2.  Sheweth  the  Vagina  and  Uterus  cut  open. 

AAA  Th zFundm  Uteri  laid  open,  and  its  Tides  folded  back,  i  i  I  i 
The  inner  fpongy  Subftance*  with  the  Orifices  of  the  Hyfte- 
rick  Veffels.  2  2  The  Glands  appearing  on  the  inner  Membrane  of  the 
Uterus .  3  3  The  fmall  Veffels*  by  which  the  Lochia,  &c.  are  feparated. 

4.  A  foft  Subftance,  depending  from  the  upper  Part  of  the  Uterus *  into 
which  the  forefaid  Veffels  terminate,  f  $  Two  Tubercles*  feated  near 
the  Beginnings  of  the  Tube,  to  which  the  Placenta  adher’d.  B  B  The 
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Vagina  laid  open.  6.  6 •  The  two  Labia  of  the  Collum  minus.  7.  7.  Se-  ' 
veral  fmall  Glands  plac’d  on  the  upper  Labium.  8.  The  Courfe  of  the 
Rug#  on  the  upper  fide  of  the  Vagina.  9,  9.  Their  Direction  on  the 
under  fide  of  that  Part.  10. 16.  Two  Orbicular  Subftances,  near  the 
Orifice  of  the  Meatus  Urinarius. 

XXXVI.  One  Rapers  Wife  at  CoxwoM,  12  Miles  from  York,  fallings  voetus^r 
in  Labour  of  Child  Birth,  the  Midwife  ufing  her  Endeavour,  extracted  ded  by  the  Na- 
the  Secundine,  it  offering  firft,  and  could  not,  by  her  beft  Skill,  per-™^^* 
ceive  any  thing  elfe  remaining  :  The  Woman’s  Body  falling,  and  fpr®lrbeck*  n 
fome  Days  being  pretty  eafy,  and  the  Womb  contracted,  the  Mid-  -  10009 

wife  took  the  Secundine  to  be  a  Mola,  or  falfe  Conception,  but  in  a- 
bout  a  Week’s!  time  (he  began  to  difeharge  plenty  of  feeud  Matter  by 
the  Vagina,  which  continued,  and  in  time  fhe  felt  a  troubiefome  Hard- 
nefs  of  the  Hypogafirium ,  which  encreafed  daily  for  above  fix  Weeks,  by 
which  the  Woman  was  brought  fo  low,  that  they  defpaired  of  her  ' 

Life.  This  Lump,  Hardnefs  and  Sorenefs  wrought  up  to  the  Regia 
Umbilicalis ,  and  1  fuppofe  continued  there  fixt  for  about  a  Month,  at 
length  being  exceeding  painful,  the  Neighbouring  Gentlewomen  took  - 
it  for  a  great  Boil  or  Apoftheme,  and  appiy’d  what  they  ufually  do  in 
fuch  Cafes,  to  affifl:  its  Suppuration  and  Breaking,  which  had  its  - 
Effeft,  and  it  broke  upon  (or  rather  under)  the  Navel,  difeharging  then 
(and  afterwards)  a  great  quantity  of  a  thin  Famd 'and  difcoloured  Li-  - 
quor.  The  Part  about  it  mortified,  and  the  Ulcer  inlarged  to  thac 
Bignefs,  that  a  Man’s  Hand  might  be  introduced  therein  ,•  it  continued 
exceeding  painful,  and  emitted  fuch  an  exceeding  Stench  (that  nei* 
ther  her  felf  (being  extreamly  weak  and  faintj  nor  any  Body  elfe 
could  endure  to  look  on  it ;  a  fmall  time  after  they  found  fome  little 
Bonss  wrought  out  of  it,  which  they  (hewed  to  me,  I  found  them  to 
be  the  Bones  of  a  Child’s  Finger,  which  made  me  curious  of  going  to 
fee  her.  When  I  examined  it,  I  perceived’the  Foetus  in  a  confus’d  Heap 
or  mortified  Lump,  for  with  my  Probe  I  felt  feveral  Bones,  and  at 
tfiat  time  extracted  (after  I  had  feparated  and  dilated  the  Mortification 
about  iU  above  half  the  Ribs,  fome  Vertebres  of  the  Back  and  other 
Bones,  and  cut  out  above  a  pound  of  the  Child's  mortified  Subftance, 
as  black  as  Ink,  with  an  extream  naufeous  Smell.  Every  fecond 
or  third  Day  for  a  MQnth,  I  extracted  what  I  could,  being  forced 
to  do  it  very  deliberately,  by  reafon  of  the  exceeding  Weaknefs  of  the 
Woman,  who  had  certainly  dyed  in  the  operation,  had  I  forcibly  ex¬ 
tracted  it,  and  not  given  her  timej  for  we  were  obliged  every  Moment 
to  fupport  her  with  Cordials^and  after  every  Operation  fhe  found  her  felt 
lightfomer,  and  by  degrees  fweeter,  which  gave  me  Hopes  of  her  Re¬ 
covery,  which  before  I  had  no  Thoughts  of.  For  not  only  the  Linea 
dlba  and  Mufcles  of  the  Abdomen,  but  the  Peritoneum  and  Omentum  was 
mortified  to  a  great  Breadth,  and  rhe  Inteftines  lay  fairly  in  view,  and 
expofed  to  the  Air  along  time.  When  I  had  extracted  Part,  and  had 
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a  plentiful  difcharge  of  thin  F^rid  Matter,  the  other  difcharge  down¬ 
wards  began  to  leffen  and  abate  r  fo  that  I  endeavoured  to  affifl;  it  by 
bandage  and  compreffes,  with  deterging  and  drying  inje<5H  ns  up  the 
Vagina,  by  which  means  in  a  little  time  I  had  no  difcharge  that  way, 
and  thofe  parts  became  fhortly  perfedly  well,  and  in  fome  time  after 
the  Ulcer  feparated  (with  the  afliftance  of  Fomentations,  good  Di- 
geftives  and  Mundificatives,)  from  its  Putrifatfion,  contraded  and 
united  wonderfully,  and  hath  now  been  quite  cicatrized  near  3  months 
ago,  all  the  whole  Abdomen  being  foft,  eafie  and  well  condition’d. 
The  Woman  laboured  all  this  Seafon  at  Hay  and  Harveft. 


The  Bones  of  XXXVII.  Jan.  21.  1662 .  I  vifited  a  Woman  66  Years  old  in 
human  Fa- ry  Law,  who  had  a  Child  confum’d  in  her  Uterus  about  28  years  ago 
Through  an  She  bore  two  Children  after  this,  one  lived  n  Years,  the  other  1 6. 
pojihumc  in  the  About  8  Years  ago,  an  Impofthume  broke  out  in  the  right  Inguen; 
Groin,  by  Sir  and  then  feveral  Bones  of  a  dead  Child  were  expell’d.  She  hath  a  great 
Phil. Skippon.  Swelling  now  in  the  Groin,  where  flie  feels  fomewhat  very  hard. 
*0737°4  h  which  fhe  fufpe&s  are  Bones.  * 

Two  extra*-  XXXVIII.  i.  I  receiv’d  an  Account  from  a  very  Learned  Divine  of 
Y^Ve.  ^evonjlrire  ^efe  Words—,*  CA  Gentleman’s  Servant  having  kill’d  an 
Ew0>  w^ich  was  thought  fat,  and  taken  out  the  Bowels,  found  a  very 
c  unufual  and  monftrous  lump  of  Fat,  proceeding  like  a  Wen  from  the 
f  *  middle  of  the  Omentum.  I  was  call’d  to  fee  this  Wonder  ,*  and  having 
f  cut  it  open,  found  inclofed  a  Lamb  of  the  fame  Parts,  Feature,  and 
Dimenfions  with  others  of  that  kind.  How  it  came  there  ?  And  how 
1  nourifhed  t  are  Queflions  I  would  have  refolved. 

I  foon  apprehended  what  it  was  that  feem’d  fo  very  ftrange  and 
unaccountable  to  my  Friend,  having  thirty  Years  fince  been  (hewn 
the  like,  found  in  a  Bitch,  by  an  expert  and  ingenious  Surgeon  in  O*- 
ford;  and  from  that  time  observed,  and  confidered  all  of  that  Nature 
which  have  occured  to  me  in  Books,  or  otherwife,*  and  fo  was  ready 
to  tell  him  that  that  Lamb  was  not  conceived  in  the  Womb,  but  in  one 
of  the  Fallopian  Tubes ;  wherein  growing  too  big  to  be  contained,  it 
either  broke  out  into  the  place  where  it  was  found,  or  fiipt  back  to¬ 
ward  the  upper  Orifice,  and  thorough  it  into  the  Belly :  That  after¬ 
ward  affifted  by  the  prone  and  inclining  Pofture  of  the  Sheep’s  Body, 
it  fiipt  forward  to  the  Omentum ,  and  was  there  nourifhed  the  ufual  way, 
w**  by  the  Placenta ,  which  was  doubtlefs  fixed  in  the  Tube ,  and  the 
Pedunculus  being  kept  whole,  will  eafily  extend  from  thence  to  the 
Fxtus,  where  it  lay. 

2.  I  am  told  by  a  Gentleman  Hunter,  that  he  lately  found  in  the 
Paunch  of  an  Hare,  two  full  grown  young  Ones  among  the  Bowels, 
but  almoft  rotten:  and  three  immature  Embryos  in  the  Uterus.  The  for¬ 
mer  were  certainly  Foetus's  broke  out  of  the  Womb. 
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.  XXXIX,  1.  On  Saturday  laft  I  gave  my  felf  the  Satisfaction  of  vifi-  A  Child cnin* 
ting  a  Woman  brought  to  Bed  Nov.  6.  1709.  of  a  Boy  ,  that  had  Cry’d  thc  Womb? 
in  her  Womb,  at  times,  for  five  Weeks  wanting  one  Day.  The  Child  t;Mr  Der" 
appears  to  be  Lufty  and  Strong,  and  is,  fince  its  Birth,  a  very  quiet?* 485? 
Child.  She  told  me,  the  firft  time  the  Child  cry'd  was  in  the  Night, 
as  fhe  lay  in  Bed,  after  a  great  Pain  which  forced  her  out  of  Bed,  and 
gave  her  Apprehenfions  of  her  Labour  being  nearer  than  her  Reckon¬ 
ing.  And  every  time  after,  whenever  the  Child  cry’d,  fhe  had  violent 
Pains  like  thofe  of  Labour.  From  the  very  firft  time  of  its  Crying, 
the  Child  fettled  it  felf  on  the  Mother’s  Left*  fide,  and  fhe  never  per¬ 
ceived  it  to  ftir  in  the  leaft,  ’till  its  Birth  approached.  Scarce  a  Day 
in  all  the  five  Weeks  efcaped  without  Crying  little  or  much.  But  the 
Women  obferved,  that  every  other  Day  it  cry’d  the  molt,  and  molt 
certainly.  The  Midwife  told  me,  fhe  heard  it  cry  feventeen  times  in 
half  an  Hour.  Its  Crying  might  be  heard  into  the  next  Room ;  and 
fometimesit  feemed  tobefo  Hearty,  that  the  Child  would  fob  again. 

Both  the  Mother  and  Midwife  told  me,  they  found  no  great  Difference 
between  her  in  her  Cafe,  and  other  Women  in  the  fame  Condition. 

2.  Etmuller  having  in  his  Differtation  de  abfirufo  Refpirationis  human*  ne-  Remark,  by 
gotio ,  Chap.  9.  together  with  the  learned  Diemerbroeck,  doubted  the  Truth  the  f*m* • ih? 
of  Accounts  of  that  nature,  may  in  my  Opinion  receive  an  Anfwer,  in*'*  48 7# 
fome  meafure,  from  this  Cafe  into  which  I  have  made  fome  farther 
Enquiries.  Concerning  which  I  mu  ft  needs  fav,  that  notwithftanding 
I  fhould  be  as  much  enclined  as  any  Man  to  doubt  of  the  Fad,  being 
clearly  of  Opinion  that  the  Foetus  doth  not  live  in  the  Womb  by  Breath- 
ing,  yet  the  Evidence  is  fo  clear  to  me  in  the  prefent  Cafe,  that  I  am 
fully  fatisfy’d  it  was  really  Crying  of  the  Foetus ,  and  not  Groaking  of  the 
Guts,  or  Womb,  or  the  Effect  of  any  Feminine  Imagination*  For 
here  we  have  a  thing  happening  not  once,  or  twice  only,  but  a  great 
many  times  ,*  almoft  every  Day,  and  divers  times  in  the  Day  ;  and  that 
for  near  five  Weeks  together.  Enough  to  have  difcovered  any  Miftake, 
or  to  have  undeceived  even  a  fanciful  Perfon.  In  the  next  Place,  we 
have  the  Child  heard  to  Cry  aloud,  fo  as  to  be  diftindly  heard  by  Per- 
fons  in  another  Room.  Confequently  the  Hearers  could  more  eafily 
and  certainly  diftinguifh  whether  the  Noife  was  Crying  or  Croaking. 

The  Defcription  the  Mother  and  others  gave  me  thereof  was.  “  That 
€<  the  Noife  the  Child  made,  was  as  if  a  Born-Infant  had  Cry’d  eagerly, 
ff  fhut  upclofe  in  a  Tub.  In  the  third  Place,  The  Crying  feemed  to 
be  fo  eager  and  hearty,  as  to  end  in  Sobbing,  like  what  is  obfervable 
oftentimes  in  Born  Infants,  In  the  fourth  Place,  It  was  heard  not 
alone  by  the  Father  and  Mother,  or  one  or  two  befides,  but  by  many, 
or  moft  of  the  Neighbourhood,  both  near  and  farther  off,  and  many 
of  them  Perfons  long  ufed  to  Children,*  who  do  all  with  the  greatelt 
Alfurance  affirm  it  to  have  been  as  manifeft  Crying,  as  ever  they  heard 
from  a  Born-Infant,  and  nothing  like  any  Noife  of  Wind,  or  the  Guts, 
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as  oft  Enquiry  they  all  particularly  told  me.  And  in  the  laft  Place, 
The  Midwife  told  me,  that  laying  her  Hand  on  the  left  fide  of  the  Wo¬ 
man’s  Belly,  where  the  Child  lay  when  ic  Cryed,  fhe  could  plainly  feel 
a  Motion  under  her  Hand,  like  that  of  Refpiration,  every  Blaft  of  the 
Child’s  Crying  fenfibly  touching  upon  her  Hand. 

As  to  the  Peeping  of  Chickens  in  the  Egg,  about  which  Etmuller  hath  the 
fame  doubt,  as  of  the  Vagit  us  Uterinus,  ihave  my  felf  divers  times  heard 
that,  both  from  Chickens  and  Ducks.  And  a  Perfon  more  Converfanc 
in  fuch  Matters  than  my  felf  affures  me.  That  a  little  before  the  Hatch¬ 
ing,  fhe  hath  often,  and  can  at  any  time  caufe  fome  Chickens,  and 
Ducklings  to  peep  in  the  Egg.  She  faith,  that  fometimes  whole  Nefts 
of  Eggs  will  yield  a  Cry,  fometimes  only  fome  particular  Eggs :  But 
that  fuch  Eggs  as  have  once  afforded  a  Peeping,  may  be  made  to  Peep 
and  Cry  at  any  time,  by  fhaking  the  Egg,  and  putting  the  Youngling 
into  a  diforder.  And  fometimes  where  there  hath  not  been  any  Noifs 
before  heard,  the  Bird  hath  been  made  to  Cry,  by  fhaking  the  Egg  in 
which  it  was  enclofed.  The  Caufe  of  this  Peeping  in  the  Shell,  I  take 
to  be  from  fome  Uneafinefs  the  young  Bird  may  find  there.  It  being 
arrived  to  its  perfe<ft  State  in  the  Egg,  is  either  weary  of  its  Confine¬ 
ment  therein,  and  defireth  more  liberty;  or  elfeitlies  uneafily,  or  is 
offended  with  fhaking,  and  therefore  Peepeth  and  Cryeth,  as  when 
uneafy  out  of  the  Shell.  And  after  fome  fuch  manner  I  take  it  to  be 
with  an  Humane  Foetus ;  that  it  is  in  fome  Diforder,  and  uneafy  in  the 
Womb,  and  therefore  Cryeth  as  well  in,  as  out  of  it.  Thus  I  am  ape 
to  think  it  befel  the  Patui  [  have  fo  often  fpoken  of,  viz.  That  it  lay 
very  uneafily  in  the  Womb  all  the  while  it  Cry’d  there,  the  Mother 
being  in  great  Pain  before,  and  during  the  time  of  the  Child’s  Crying, 
and  the  Child  it  felf  being  clofely  confined,  and  pent  up  on  the  Left- 
fide  the  Mother’s  Belly,  all  the  time  of  Crying  only,  and  not  all  the  ;  Weeks, 
as  by  miftake  I  told  in  my  former  Letter.  Perhaps  alfo  the  Child  might 
find  fome  Uneafinefs  from  a  Bone  the  Midwife  told  me  fhe  found  to 
itick  out  fomewhat  farther  than  ordinary:  Which,  upon  Examination, 
I  take  to  be  one  of  the  Vertebras  of  the  Back-bone.  And  if  this  Bono 
caufed  Uneafinefs  to  the  Child,  it  might  alfo  by  that  means  occafion 
perhaps  the  Woman’s  Pains  I  fpake  oh 

XL.  At  Lamer t on '  fifteen  Miles  from  Plymouth ,  dy’d  lately  a  Wo¬ 
man  of  Eighty  fix  Years  old;  who  to  the  Age  of  feventy  had  her 
Menfes  plentiful  and  regular.  At  that  time  they  ceafed,  and  foon  after 
,  followed  the  like  Efflux  from  the  Haemorrhoids,  which  continued  till  fhe 
got  on  the  wrong  fide  of  Fourfcore.  She  was  till  then  healthful  and 
ftrong,  of  a  vigorous  Afpe&,  fmooth,  plump,  and  florid  in  Counte¬ 
nance,  like  one  not  half  fo  Old:  Her  Appetite  was  very  good  ;  her 
Intelleds  clear  and  found;  and  her  fight  fo  perfe<ft,  that  fhe  could  to 
the  laft  thread  a  Needle,  and  read  fmall  Print  without  Glaffes.  When 
that  Flux  ceafed,  fhe  became  Gouty ;  and  about  one  Year  before  fhe 
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dy  d,  there  arofe  an  Apoftumation  on  one  of  her  Wrifts,  which  open’d 
and  difcha'rg’d  much  Chalky  matter  and  fome  Stones.  The  Day  (he 
dy’d,  (he  arofe  out  of  her  Bed;  and  after  performing  fome  Chridian 
Devotions  (he  expired.  She  was  never  Sick  before  the  Haemorrho- 
idal  Flux  ftopt,  except  once  at  Exeter ,  where  (he  was  born,  and  then 
lived,  (he  became  infe&ed  with  what  they  called  the  Plague:  It  en¬ 
ded  in  a  critical  Abfcefsinone  of  the  Emun&ories ;  and  which  is  very 
ftrange,  during  all  the  time  of  the  Sicknefs,  (lie  nurs’d  a  Male  Child, 
who  is  yet  alive,  and  one  of  our  Faculty. 

XLI.  A  married  Woman,  about  %  Miles  from  Shrewsbury,  about  40  9£* 

Years  old  had  the  common  Reafons  to  believe  herfelf  with  Child,  A ** 
the  time  of  her  account,  (he  had  the  ufual  Signs  of  Labour,  and  a  have  continued 
good  Midwife  allur’d  her,  it  was  fo,  but  (he  could  not  be  deliver’d  many  Years  with 
without  bringing  away  the  Child  in  pieces.  She  not  confenting,  her 
pains  went  foon  off,  and  (he  continu’d  without  any  Diforder  9  Months 
longer,  when  (he  had  again  the  Pains  of  Labour,  and  the  fame  Mid-  *  * 
wife  affur’d  her  as  before,  and  (he  perfiding  in  her  former  Refolution, 
her  Pains  after  a  Day  or  two  went  off.  Soon  after  her  Belly  fwell’d 
to  a  furprizing  Size,  by  which  (he  got  Subfidence  for  her  Family  by 
being  feen  in  a  Shew.  I  faw  her  fird  above  Twenty  Years  fince,  when 
her  Belly  was  almod  even  with  her  Chin,  the  Weight  of  it  fo  great 
that  (he  was  oblig’d  to  fupport  it  with  a  Stool.  She  could  not  (tand 
without  the  help  of  a  Rope  from  the  Cieling,  which  affided  her  in 
changing  her  Podure  of  fitting.  She  flept  commonly  with  her  Arms 
folded  on  her  Belly,  and  her  Head  reded  between  them.  She  had  no 
dwelling  in  her  Legs:  every  other  Part  emaciated  as  ufual  in  the  like 
Cafes.  Thus  this  Poor  Creature  liv’d  without  any  other  confiderable 
Complaint  above  Thirty  Years,  the  mod  remarkable  Circumdance,  I 
think,  in  her  Cafe.  She  dyed  in  May  171  j,  whenthis  appear’d  to  be 
an  Afcites . 

I  need  not  mention  the  State  the  common  Teguments  mud  necef- 
farily  be  in  from  fo  great  a  Didention,  which  had  didorted  many  of* 
her  Ribs,  and  forc’d  the  Diaphragm  fo  high,  that  it  was  furprizing  to 
find  her  breathing  could  be  fo  long  continu’d.  The  Water  was  all  con¬ 
tain’d  in  the  Duplicature  of  the  Peritoneum,  15  Gallons  befides  a  Quart 
that  was  fpilt :  It  was  Saltifh,  with  fome  little  fat  upon  it,  and  towards 
the  latter  Running  ting’d  with  Blood  as  ufual.  There  was  not  any 
Water  in  the  Cavity  of  the  Abdomen ,  except  what  was  contain’d  in 
a  kind  of  Bladder  of  the  Shape  I  have  fenc,  which  lay  a  crofs  the  plats  6t  F&3* 
Fundus  Uteri .  This  was  divided  by  a  Cartilaginous  Subdance  into  two 
Cavities;  in  one  there  was  about  a  Pint  and  a  half,  in  the  other  three 
Parts  of  a  Pint  of  Water.  I  believe  it  was  this  ( I  know  not  how  )  im¬ 
pos’d  on  the  Midwife;  The  Uterus  was  of  the  natural  Size  without 
Alteration,  except  that  the  Os  Tinee  and  Collum  minus  were  fill’d  with 

a  gritty  Subdance,  hard  as  Stone,  which  I  take  to  be  the  Humor  fepa- 
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rated  there,  and  coagulated  by  Time.  Mr.  Cowper  Tab,  if.  Fig.  4.  fays 
he  found  the  fame  Parts  fill’d  with  a  glutinous  Matter,  which  he  thinks 
is  ufefui  to  prevent  Abortion :  which  if  vitiated,  impregnation  is 

hinder’d. 

The  Liver  and  other  parts  contain’d  in  the  Abdomen,  were  forc’d 
into  an  incredible  fmall  Compafs  (and  by  that  Preffure  a  little  chang’d 
in  Shape  )  to  perform  their  Office  fo  long  ,•  to  which  the  Mufclesof  the 
Abdomen,  diftended  fo  as  to  be  fcarce  difcernible,  could  give  but  little, 

if  any,  Affiftance.  , 

of  the  macula  XLII.  A  Woman  in  New  England,  longing  for  Peas,  but  refufing  to 
r>aterM*fi  her  Defire,  by  reafon  of  a  fort  of  Bug,  wherewith  at  that  time 

^'  339  f.C  65* m oft  of  their  Peas  were  infefted,  had  a  Child  born  with  an  Excrefcence 
on  the  Forehead  ,  refembling  one  of  thofePeas,  with  a  black  Speck,  as 
the  buggy  Peas  had,  which  after  fome  time  dryed  away,  and  (hell’d 
out,  they  fancied  as  the.Bugsare  obferved  to  leave  the  Husk  of  the 
Pea. 

XLIII.  A  Paper  omitted, 

819.  A  Letter  from  Dr.  Martin  Lifter  to  Dr  .Tancred  RobinJon>  commending 
the  Do&or’s  Book  of  Fevers,  and  hinting  at  an  Experiment  made  by 
him  and  Dr.  Mufgrave ,  concerning  Powder’d  Blues  paffingthe  La&eai 
Veins.  This  Experiment  is  related  at  large  byDr.  Mufgrave,  p.  7$;, 

XLIV.  An  Account  of  a  Book ,  viz. 

ib,  ^  829.  Vrofluvia  Ventris :  or  the  Nature  and  Caufes  of  Loofneffes  plainly 
difeover’d,  their  Symptoms  and  Sorts  evidently  fettled,  the  Maxims 
for  curing  them  fully  demonftrated,  and  all  illuftrated  with  the  mod 
remarkable  Methods  and  Medicines  in  all  Ages  •,  with  fome  Pra&i* 
cal  Obfervations  concluding  every  fort.  By  William  Cockburn ,  M.  D. 
late  Phyfician  of  his  Majefty’s  Fleet,  F.  R.  S.  tand  of  the  College  of 
Phyficians,  8vo ,  Lond,  1701^ 


CHAP,  V, 

Of  the  Veins,  Arteries,  and  Blood. 

1, 

vdf/rZd  aL ]3Fin&  ^ome  Years  fince  in  Italy,  and  curious  of  feeing  the  many 
term  prefentej  JD  repeated  Diffedions  at  the  Anatomical  Theatre  at  Padua ,  Cavalier 
to  the  /{.  s.  kyVcftlinguit  being  then  ProfefTor,  and  reading  on  divers  Bodies  feveral 
Mr*  ^v?e^  during  the  Lent-;  Dr,  Johanno  Athelfteinus  Leoncena ,  who  was 
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then  Operator,  by  Extrading  the  Vein?,  and  other  Veffels  which  con¬ 
tain  the  Blood,  Spirits,  &c.  out  of  Humane  Bodies,  ( which  the  ma¬ 
ny  Hofpitals- and  Infirmaries  of  that  City  plentifully  afford)  began  to 
apply  and  diftend  them  on  Tables,  according  to  their  natural  Propor- 
tionand  Poftcion,  as  an  Improvement  which  might  be  of  ufe  in  Anato¬ 
my  :  Some  of  thefe  Tables  being  finifh’d,  with  the  Diredion  and  pub¬ 
lic  Approbation  of  the  Profeffor  and  feveral  other  Learned  Phyficians 
and  Anatomifts.  prefent  at  thofe  Ledures  and  Operations  ,*  and  un- 
derfCnding  that  Leoncev*  was  going  fliortly  (l  think)  into  Poland,  and 
willing  to  difpofe  of  his  Tables,  before  he  took  his  Journey  ,•  I  defir’d 
the  late  Dc  George  Rogers,  (Conful  then  at  Padua  for  the  Students  of 
our  Nation  in  that  UniverfityJ  to  purchafe  and  procure  them  for  me 
which  he  did,  for  as  I  remember  i  yo  Scudi ;  with  condition,  that  he 
fhould  add  a  Table  more,  namely,  that  of  the  Liver,  Gaftrick  Nerves 
and  other  Veffels,  to  compleat  the  Fourth :  When  thefe  were  per- 
feded,  I  immediately  feat  them  to  Venice,  from  whence  they  were 
{hipp’d  for  England :  But,  upon  what  Accident  or  Occafion  1  know 
not,  the  Veffel  was  carried  into  Holland,  and  lay  there  a  Year  or  two, 

(without  any  Tydings  what  was  become  of  my  Concerns,  being  then 
my  felf  at  Paris)  till  coming  at  laft  to  be  unladen,  Sir  Richard  Ford 
(afterwards  Lord  Mayor )  took  care  to  have  them  all  fafely  convey’d  to 
me  at  London ,  to  my  no  fmall  Charges. 

~  2t  That  the  Arteries  are  the  Veffels  which  convey  Blood  from  the  Anatomical  Rfe- 
Heart  to  all  Parts  of  the  Body,  is  well  known;  and  we  fee  by  marks  on  them,. 
Fig.  the  iff,  that  the  common  Pradice  of  Nature  in  diftributing  thefe h  Mr.Cowper 
Veffels,  to  fupply  the  parts  with  Blood,  is  from  the  next  adjacent**1 £}Jel797' 
Trunki  till  their  Afcending  and  Defcending  Trunks  become  Conical,, 
as  well  as  their  collateral  Branches  :  Not  that  all  the  Trunks  and  Ra¬ 
mifications  of  Arteries  are  Uniform,  and  become  Conical  in  the  fame 
manner ,•  nor  do  all  of  Them  pafs  diredly  to  the  parts  to  which  They 
convey  Blood  ,*  nor  do  all  parts  receive  Arteries  from  their  neighbour¬ 
ing  Trunks.  The  Trunks  of  the  Carotid,  Vertebral  and  Splenick  Arteries 
are  not  only  Contorted  in  their  progrefs,  in  the  Adult ;  but  the  Dia¬ 
meters  of  their  bores  are  varioufly  dilated  in  divers  parts  of  them,  efpe- 
cially  where  they  are  contorted  ;  but  as  thefe  dilatations  of  their  Trunks 
are  caus’d  by  the  refinance  the  Blood  meets  with  at  thofe  Angles  of  In- 
fledi  on,fo  thofe  Enlargements  of  them  afterwards  contribute  to  retard 
the  protrufion  of  the  Blood  to  the  Extremities  of  thofe  Arteries :  Hence 
it  is,  That  as  the  Arteries  of  the  Foetus  are  not  Contorted  in  fuch  acute 
Angles  as  in  full  grown  Bodies,  fo  their  Trunks  are  more  Conical,  and 
not  here  and  there  dilated  in  divers  parts  of  them,  as  in  the  Adult. 

The  Trunk  of  the.  Splenick  Artery  has  a  {trait  Progrefs  in  the  Foetus  and 
in  Infants ;  but  in  the  Adult  1  have  hitherto  conftantly  found  it  very 
much  Contorted  ,  as  expreff  in  Fig.  1.23.  The  peculiar  Contrivances 
of  the  Spermatick  Arteries  of  Quadrupeds  as  well  as  Men,  {hew  a  con- 

ftant  defien  in  Nature  of  taking  off  the  Velocity  with  which  the  Blood 
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would  otherwife  pafs  thro  the  Glands  of  the  Teftes:  It  feems  to  be 
for  this  end  that  the  Tefies  of  mott  Animals  (  efpecially  Men  and  j %ua« 
drupeds)  hang  out  of  the  Cavities  of  their  Abdomens ,  that  the  Canals 
of  their  Blood  Veffels  may  be  lengthened  :  for  the  Spermatick  Arteries 
(  contrary  to  all  others )  arife  from  their  Great  Trunk,  at  a  far  greater 
diftance  from  the  Teftes  than  the  Arteries  of  any  other  part  of  the  Body. 
Nor  would  the  Teftes  (which  are  fuch  neceffary  Organs )  have  been  thus 
expofed  to  external  Injuries,  if  the  end  of  Nature  in  lengthening  their 
Blood  Veffels  had  not  been  very  confiderable.  Befides  this  lengthen¬ 
ing  of  the  Spermatick  Arteries,  we  find  Nature  ftill  contriving  other 
Impediments  to  check  the  Current  of  the  Blood  in  thofe  Parts  ;  it  feems 
for  this  end  that  the  Spermatick  Arteries  are  leffen’d  at  their  Original 
from  the  Trunk  of  Arteria  Magna  in  Men,  and  that  the  Spermatick  Ar¬ 
teries  of  Quadrupeds  are  fo  much  Contorted  before  they  reach  their  Te¬ 
ftes.  The  principal  Inducement  of  Nature  in  making  ufe  of  thefe 
different  Contrivances  in  the  Spermatick  Arteries  of  Men  and  Quadru¬ 
peds  feems  to  be,  That  if  the  Humane  Spermatick  Arteries  were  Con¬ 
torted,  as  in  Quadrupeds ,  before  they  reach  their  Teftes,  the  Apertures 
in  the  Abdominal  Mufcles  of  Man  rouft  be  much  larger  than  they  now 
are,  and  would  frequently  let  the  Inteftines  delcend  into  the  Scrotum  ; 
which  we  know  neverthelefs  often  happens :  fuch  Ruptures  (as  they 
are  call’d)  are  not  fo  Incident  to  Quadrupeds ,  tho  the  Paffages  for  their 
Spermatick  Veffels  (through  their  Abdominal  Mufcles  )  are  much  wi¬ 
der  than  in  Men,  becaufe  the  pofition  of  the  Trunks  of  their  Bodies 
is  Horizontal,  and  their  Inteftines  therefore  cannot  prefs  on  the  pre¬ 
cedes  of  the  Peritonaeum,  as  in  Men,  who  are  Ere<ft.  I  (hall,  at  prefenr, 
purfue  the  Thread,  and  deferibe  the  Extremities  of  the  Arteries ,  with 
their  Communications  with  the  Veins,  and  afterwards  produce  fome 

Inftances  of  the  Art  of  Nature  in  conveying  the  Refluent  Blood  to 
■  the  Heart. 

After  the  Circulation  of  the  Blood  through  the  Heart,  Lungs,  and 
large  Blood  Veffels^  was  demonftrated  by  Dr.  Harvey ,  it  was  only  gueft 
how  the  extremities  of  the  Arteries  tranfmicted  the  Blood  to  the  Veins, 
till  Mr.  LewenhoecKs  Microfcopes  had  difeovered  the  continuation  of 
the  Extremities  of  thofe  Veffels  in  Fifh,  Frogs,  &c.  which  is  now  com* 
monlyfhewn  by  Microfcopes  made  by  other  Hands;  Yet  there  are  not 
wanting  thofe  who  doubt  of  the  like  Continuations  of  the  Extremities 
of  Arteries  and  Veins  in  Human  Bodies  and  Quadrupeds;  fince  thofe  Ani¬ 
mals  it  has  hitherto  been  feen  in  ('to  any  facisfadion,  as  Mr .Lewenboeck 
comeffes)  have  been  either  fuch  Fifh,  or  of  the  Amphibious  kind,  that 
have  but  One  Ventricle  in  their  Hearts,  and  their  Blood  actually  cold, 
except  in  Bats,  in  which  it  appears  very  obfeurely  :  Add  to  this,  that 
the  Blood  in  thofe  Creatures  does  not  Circulate  with  fuch  Rapidity  as 
in  Animals  whofe  Hearts  have  Two  Ventricles.  For  in  all  Animals, that 
have  ^'lvejltrous  Hearts,  the  Veffels  of  the  reft  of  the  Body  return 
their  Blood  to  the  Heart  in  equal  time  and  quantity  with  thofe  of  the 
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Lungs,  notwithftanding  the  Inequality  of  their  Courfe.  *  This  Diffe-  Mr.  Worton 
rence  in  the  principal  Organs  of  the  Circulation  of  the  Blood  in"2  hit  Refietn- 
thofe  Creatures,  (on  which  only  thefe Experiments  have  been  hitherto™'  ^ZdZZ- 
made  )  mov’d  me  to  make  fome  on  Animals  whofe  Organs  differ  on- dem  Laming. 
ly  from  the  Human  in  their  grofs  Figure,  and  not  in  their  Intimate  Chy,  xviii. 
Stru&ure  :  For  this  end  I  took  a  young  Cat,  about  ten  or  twelve  Days 
old,  and  fattened  it  to  a  Board  as  in  Vivefe&ion  ,*  and  making  an  inci- 
fion  through  the  Line  a  Alba ,  the  Omentum  and  Inteftines  were  extruded  ,• 
then  caufmg  the  Creature  to  be  fo  held  (  on  the  Board,)  under  a  large 
Double  Microfcope,  where  a  flat  Glafs  for  receiving  of  Objects  was 
placed  Horizontally,  on  which  I  expanded  the  Omentum  or  Caul,  (  a 
Light  being  placed  underneath  )  I  faw  the  Globules  of  the  Blood  move 
very  fwiftly  in  the  fmall  Veffels,  which  are  only  to  be  feen  in  the  moil 
Tranfparent  parts  of  the  Membranes  of  its  Omentum;  but  the  motion 
of  the  Blood  foon  abated,  and  its  Globules  were  withdrawn  from  the  ~ 
Extremities  of  its  Blood  Veffels  ,*  and  in  a  little  time  became  ttagnanc 
in  their  larger  Branches.  This  appearance  of  the  continuation  of  the 
Extremities  of  the  Arteries  and  Veins,  while  the  Blood  was  moving  in  ^ 
them,  in  the  Omentum  or  Caul,  is  expreft  by  Fig.  4.  A  A  (hews  the  - 
Trunks  of  th Qrfrteries.  B  R  the  Veins,  which  were  diftinguifliable  by 
contrary  currents  of  the  Globules  of  the  Blood  in  each  Veffel.  C  C  C 
ihews  the  Branching  of  the  Extremities  of  the  Arteries  and  Veins,  that 
no  longer  Affociate  with  each  ocher,  but  are  United,  as  here  exprett. 

After  I  had  feen^this,  I  attempted  to  fhew  the  like  to  feveral  Friends,  „ 
but  did  not  always  (ucceed  fo  well  as  when  Mr.  Chambers  and  Mr.  Buck - 
eridge  favoured  me  with  their  Prefence,  at  a  time  when  i  happened  to 
have  a  young  lean  Dog,  that  was  not  large ;  in  whofe  Omentum  we 
faw  it  very  well  ,*  but  by  the  Admittance  of  an  Inttrumem  I  had  prepar’d 
to  expand  the  Mefentery,  we  all  faw  it  there  much  better  $  that  part 
having  not  only  larger  and  clearer  Spaces  than  the  Omentum,  but  its 
Blood  Veffels  are  dittributed  more  regular,  as  appears  by  Fig.  the  yth, 
where  the  fame  Letters  of  refetence  ferve  as  above. 

Thofe  who  will  entertain  themfelves  in  viewing  the  tranfparent 
parts  of  Living  Creatures  with  Microfcopes,will  find  that  the  extremi¬ 
ties  of  their  Arteries  and  Veins  are  not  all  equally  leffen’d,  tho  united. 

In  the  Tail  of  the  Lacerta  Aquatic  a ,  Tadpoles,  and  in  molt  Fifh  l  have  ex¬ 
amin’d,  I  have  frequently  obferv’d  feveral  Communications  bet  ween 
the  Arteries  and  Veins  ,•  in  which  more  than  two  Globules  of  Blood 
have  paft  abreaft :  And  in  the  fame  Area  I  have  feen  fome  of  thofe 
Communications  fo  fmall,  as  that  but  one  Globule  could  pais,  ^nd 
that  very  (lowly  before  the  other.  In  young  Fiflv,  particularly  Grigs, 

I  have  frequently  obferv’d  a  Communicant  Branch,  (o  very  fmall  as 
that  one  Giobuleof  Blood  only  has  pad  it  in  two  or  three  Seconds  of 
a  minute  :  at  other  times  I  have  found  confiderable  Intervals  in  palling 
of  one  Globule  in  fuch  a  Communicant  Branch  ,•  even  half  a  minute, 
a  whole  minute,  and  once  in  two  or  three  minutes  I  have  feen  one  Glo* 
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bule  of  Blood  only  pafs  in  a  particular  trad  The  prompt  paffing  of 
Liquors,  inje&ed  by  the  Splenick  Arteries ,  to  the  Veins,  (hews  the  Com¬ 
munications  between  thoie  Veffels  are  more  open  than  the  Arteries  and 
Veins  of  other  parts,  of  which  I  have  elfewhere  fpoken.  Liquors  a!fo 
Injeded  into  the  Pulmonick  Arteries  pafs  to  their  Veins ,  though  not  alto¬ 
gether  fo  freely  as  in  the  Spleen.  On  viewing  the  Extremities  of  the 
Pulmonick  Blood*  Veflels  in  a  living  Frog  with  my  Microfcope ,  I  found 
their  Communications  much  larger  than  thofe  that  I  had  before  feen  in  the 
Membrane  between  the  Toes  and  in  the  Feet  of  the  fame  Creature. 
Nor  can  we  reafonably  doubt  of  the  like  patent  Communications  of  the 
Arteries  and  Veins  of  Humane  Lungs  and  thofe  of  Quadrupeds,  when  we 
conlider  the  Blood  of  their  Lungs  muft  return  to  the  Heart  in  equal 
Time  and  Quantity ,  with  that  of  all  the  parts  of  the  Body  befides,  as  be¬ 
fore  noted.  Hence  it  appears  that  the  Bronchial  Blood  Veffels  (firft  taken 
notice  of  by  the  Accurate  Ruyfch)  are  abfolutely  neceffary,  elfethe 
parts  of  the  Lungs  could  not  receive  nourifhment;  nor  could  the  Glands 
of  the  Bronchia  feparate  their  Liquor,  if  they  were  fupplied  with  Blood 
from  the  Pulmonick  Blood  Veffels  which  is  fo  quickly  difpatched  through 
the  Lungs. 

On  viewing  the  ^Membrane  that  is  between  the  Toes  of  one  of  the 
hinder  Feet  of  a  living  Frog,  after  I  had  frequently  taken  hold  of  the 
fame  Leg  of  that  Creature,  to  apply  it  to  the  Microfcope,  I  found 
that  Membrane  very  tranfparent,  and  without  any  motion  of  the  Glo¬ 
bules  of  the  Blood  in  it,  as  if  the  part  had  been  dead^  but  while  I  was 
looking  on  it,  it  was,  I  confefs,  not  a  little  entertaining  to  fee  the 
Globules  creep  into  it  by  degrees,  and  at  length  the  Blood  move  in  all 
the  Branches  of  its  Veins  and  Arteries  as  before,  when  no  violence  had 
been  offered  to  the  part:  While  the  Blood  is  thus  leifurely  creeping 
through  the  Veffels,  you  may  plainly  fee  its  Globules  compreft  into 
Oval  Figures,  which  are  made  more  or  lefs  oblong,  by  the  refiftance 
thofe  Globules  meet  with  by  the  contraction  of  the  fides  of  the  Veffels 
they  pafs  through ;  and  this  I  have  more  than  once  obfervedin  the  Tails 
of  the  Water  Newts  or  Lizzards:  But  on  examining  the  Blood  of  thefe 
Creatures  with  a  Microfcope,  and  comparing  it  with  the  Humane 
Blood,  I  found  the  Globules  of  the  Lizzards  Blood  more  incline  to  an 
oval  Figure,  and  were  as  big  again  as  the  Globules  of  Humane  Blood, 
and  that  of  a  fmal!  Fifli:  which  I  in  like  manner  viewed  at  the  fame 
time.  It  is  not  unlikely  a  fudden  retroceflion  of  Blood  from  the  extre¬ 
mities  of  its  Veflels  often  happens,  and  its  Circulation  in  the  fame  Veffels 
is  afterwards  carried  on  without  any  impediment,-  as  on  fome  Paffions 
of  the  Mind,  Deliquiums  by  the  effufion  of  Blood,  or  otherwife.  But 
if  the  Blood  is  once  become  (Fagnane  in  its  Veffels  (efpecially  the  Ar¬ 
teries)  the  part  is  in  no  fmali  danger  of  a  Mortification,  unlefs  its  neigh¬ 
bouring  Veffels,  which  enjoy  the  motion  of  the  Blood,  drive  on  the 
Itagnanc  Blood,  and  it  efcape  by  the  fides  of  the  Veffels  that  retain’d  it. 
Experience  affures  us,  that  in  Bruifes  when  the  Blood  is  extravafated 
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it  goes  off  either  by  Translation  or  elfe  caufes  an  Abfcefs ;  for  there’s 
little  reafon  (in  my  opinion)  to  fufpe#  any  of  the  ftagnant  Globules  of 
the  Blood  will  be  fit  to  re-unite  with  the  Circulating  Mafs.  But  that  the 
Blood  after  ftagnation  in  its  Veffels  will  fometimes  pafs  their  fides, 
appear’d  to  me  from  the  following  Experiment.  On  viewing  the 
Mefentery  of  a  Dog  when  living,  in  which  I  had  before  feen  the  Blood 
paffing  the  extremities  of  the  Arteries  and  Veins,  I  confider’d  how  to  pre¬ 
serve  the  Blood  in  its  Veffels,  that  I  might  afterwards  at  any  time  fee 
it  in  their  Extremities  when  ftagnant :  For  this  end  I  caus’d  feveral 
parts  of  the  Mefentery  to  be  tyed  on  as  many  pieces  of  fmall  round  Fill* 
Boxes,  cut  tranfverfely  like  little  hoops;  on  which  Portions  of  th  q  Mefien- 
teyy  were  extended  like  the  head  of  a  Drum ;  and  on  viewing  them  after¬ 
wards  with  my  Microfcofe ,  I  found  the  Extremities  and  Brandies  of  the 
Blood  VelTels  charged  with  Blood,  which  before  appeared  in  Motion  ; 
fome  of  which  parts  of  the  Mefentery  I  ftill  keep  by  me.  On  laying  one 
of  thefe  Parts  of  the  Mefentery  (thus  expanded)  in  Water,  the  ftagnant 
Blood  in  its  Veffels  difappear’d ;  but  on  juft  immerfing  another  of  thofe 
Pieces  in  Water,  I  could  with  my  Naked  Eye  fee  the  ftagnant  Blood 
diffufedin  the  Interftices  of  the  Blood  Veffels,  and  between  the  Mem* 
branes  of  the  Mefentery :  Hence  it’s  evident,  the  Blood  may  pafs  the  fides 
of  us  Veffels  afceritagnation  in  them ;  but  whether  its  Globules  are  broken, 
or  what  figure  renders  them  fit  to  pafs  thofe  pores  that  are  in  the  fides 
of  the  Veffels,  I  leave  to  the  Inquifitive ;  but  we  muft  return  to  our 
Tables ,  and  firft  of  that  of  the  Syftem  of  the  Vena  Cava . 

As  the  Arteries  are  known  to  export  the  Blood,  fo  the  Veins  carry  it 
back  again  to  the  Heart ;  but  having  already  defcribed  their  Extremi¬ 
ties,  we  come  next  to  the  large  Trunks  of  the  Veins  ^  and  here,  as  in 
the  Arteries ,  we  find  the  common  pra&ice  of  Nature,  in  difpofing  the 
Branches  of  Veins  to  difcharge  the  Refluent  Blood  into  the  next  adja¬ 
cent  Trunk,  and  fo  on  to  the  Heart.  As  the  Arteries  afford  abundance 
of  Inftances  of  Checks  given  to  the,  Velocity  of  the  Current  of  the  Blood 
through  feveral  parts,  fo  the  Veins  fupply  us  with  as  many  Artifices  to 
affift  its  regular  return  to  the  Heart ,  as  well  as  favour  thofe  Contrivances 
in  the  Arteries .  The  Trunks  of  the  Carotid ,  Vertebral  and  Splenick  Arte¬ 
ries  are  not  only  varioufly  Contorted,  but  are  alfo  here  and  there  Di¬ 
lated  ;  fo  the  Veins  that  correfpond  to  thofe  Arteries  are  alfo  varioufly 
Dilated .  The  beginnings  of  the  Internal  Jugulars  have  a  Bulbous  entity 
(Fig.  7.  H,  H,)  which  are  Diverticuli  to  the  Refluent  Blood  in  tha 
Sinus  s  of  the  Dura  Mater ,  left  it  fhould  defeend  too  faft  into  the  Jugu¬ 
lars.  The  like  has  been  alfo  taken  notice  of  by  Dr.  Lower  in  the  Ver* 
tebral  S/wux’j.  The  Splenick  Vein  has  divers  Cells  opening  into  it  near  its 
Extremities  in  Human  Bodies  ,*  but  in  Quadrupeds  th q  Cells  open  into 
the  Trunks  of  their  Splenick  Veins.  The  Spermatick  Veins  do  more 
than  equal  the  Length  of  the  Arteries  of  the  Teftes  in  Men ;  their  various 
Divifions  and  feveral  Inofculations  and  their  Valves,  are  admirably  con¬ 
triv’d  to  fufpend  the  Weight  of  the  Blood,  in  order  to  difcharge  it  into 
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the  larger  Trunks  of  the  ,•  and  were  it  not  that  the  Refluent  Blood 
from  the  Te/les  is  a  Pondus  to  the  Influent  Blood  from  the  Arteries ,  and 
ftill  leffens  its  current  in  the  Tefles thefe  Spermatick  Veins,  like  thofe 
t  of  other  parts,  might  have  difcharged  their  Blood  into  the  next  adja¬ 
cent  Trunk.  Who  can  avoid  furprize  at  the  Art  of  Nature,,  in  contri¬ 
ving  the  Veins  that  bring  pare  of  the  Refluent  Blood  from  the  lower  parts 
of  the  Body?  when  they  confider  the  neceffity  of  placing  the  Human 
Heart,  as  well  as  that  of  molt  Quadrupeds,  fo  far  from  the  Center  of 
the  Body  towards  its  uppsr’part  ?  It  is  for  that  end  neceffary  the  large 
Trunks  of  the  Veins  and  Arteries  fhould  not  affociate  each  other ;  for  if 
all  the  Blood  fent  to  the  lower  parts,  by  the  Defending  Trunk  of  the 
Aorta,  fhould  return  to  the  Heart  again  by  one  Angle  Trunk  fas  it  is 
fent  out  from  thence)  the  Weight  of  fo  much  Blood  in  the  Afcending 
Trunk  of  the  Vena  Cava ,  (Fig.  6.  C,  C,  A)  (for  fo  its  lower  Trunk  is 
call’d)  would  oppofethe  force  the  Heart  could  give  it  from  the  Arteries, 
and  hinder  its  afeent;  For  this  reafon  the  Vena  Azygos  (Fig.  6,  b)  or 
fine  pari,  is  contriv’d  to  convey  the  Blood  fent  to  the  Mufcies  of  the 
Back  and  Thorax  into  the  Defcending  Trunk  of  the  Vena  Cava  (ib.  B, 

A. )  above  the  Heart:  Hence  it’s  evident,  more  Blood  comes  into  the 
Heart  by  the  Defcending,  or  upper  Trunk  of  the  Vena  Cava,  Fig.  ib, 

B,  A,  than  paffes  out  by  the  Afcending  Trunks  of  the  Aorta .  Nor  does 
this  quantity  of  Blood  convey’d  to  the  Heart  by  the  Superior  Trunk  of 
the  Cava ,  feem  without  fome  other  defign  in  Nature,  befides  Tranfpor- 
ting  it  thither  to  free  the  Inferiour  Trunk  from  its  Weight:  But  perhaps 
St  was  neceffary  fo  much  Blood  fhould  be  ready  there  to  joyn  v/ith  the 
Chyje,  (Fig.  6.  f)  for  its  better  Mixture,  before  it  reaches  the  Right 
Auricle  of  the  Heart. 

Fig.  r.  Reprefents  the  Trunks  and  large  Branches  of  the  Arteries , 
differed  from  an  Adult  Human  Body ,  when  difpiayed  and  dry ed;  as 
they  are  now  to  be  feen  in  the  Repofitory  of  the  Royal  Society*  i.  The 
Trunk  of  the  Aorta  cut  from  the  Bafis  of  the  Heart.  2.  That  part  of 
it,  whence  the  Coronary  Artery  of  the  Heart  does  arife.  5.  That  part 
of  the  Arteria  Magna,  where  the  Canalis  Arteriofus  of  the  termi¬ 
nates  ,•  which  in  an  Adult  becomes  a  Ligament.  Vid.  Fig.  2,  5.  4.  4. 
That  part  of  the  Axillary- Arteries,  by  fome  called  the  Subclavian  Arteries. 
S*  Lctc  Carotid  Artery  (in  this  fubject  it  feems)  arifing  from  a  Com¬ 
mon  Trunk  with  the  Right  Carotid  and  Axillary  Arteries,  as  in  fome 
Quadrupeds.  6.  The  Left  CerwW  Artery  in  this  fubjecl  arifing  from 
the  Trunk  of  the^rrm*  Magna ,  as  expreft  in  a  Figure  given  by  Bergerui 
in  the  ABa  Eruditorum  An.  1698.  pag.  2 9y.  Butin  all  the  Human  Bodies 
in  which  I  have  hitherto  examined  thefe  Arteries,  I  have  conftantly 
found  them  as  expreft  Fig.  2.  6.  6.  7.,  The  Arteries  that  carry  Blood  to 
Parts  Of  the  Face,  Tongue,  Adjacent  Mufcies  and  Glands. 
8.  The  I  runk  of  the  Temporal  Artery ,  fpringing  from  the  Carotid,  and 
parting  with  branches  to  the  Parotid  Gland  9,  and  Temples  10,  and 
parts  adjacent,  11,  Th $  Occiput al  Arteries.  X2>  The  Arteries  that  con. 
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vey  Blood  to  the  Fauces  Gar  gar  eon  and  adjacent  Mufcles.  13.  The 
Trunk  of  the  Carotid  Artery  cut  off,  before  it  is  Contorted  in  patting  the 
Skull.  14.  The  Trunk  of  the  Artery  of  the  Arm  parting  with  Branches 
to  the  adjacent  Mufcles  and  Parts. 

*  That  part  of  this  Artery  which  is  fometimes  prickt  in  Letting  Blood, 
and  makes  an  Aneurifma^  in  which  cafe  this  Trunk  of  the  Artery  muft: 
be  bared  and  fifthly  tyed  above  the  Aneurifma ;  and  if  it  afterwards  hap¬ 
pens  (as  it  has  been  frequently  known)  that  the  flux  of  Blood  to  the 
Aneurifma  in  the  Artery  is  not  very  much  abated,  though  the  Artery  has 
been  tyed  above ;  the  Operator  in  that  cafe  muft  make  another  Ligature 
on  the  Trunk  of  the  Artery  below  its  Aneurifma  :  Thefe  Collateral  Com¬ 
munications  of  the  Trunk  of  the  Artery  at  the  bending  of  the  Cubit, 
preferve  the  Circulation  of  the  Blood  in  the  Cubit  and  Hand,  though 
the  Trunk  is  totally  compreft  both  above  and  below  ;  and  the  fame  Trunk 
afterwards  divided  between  thofe  Ligatures.  Hence  it  is,  if  one  Liga¬ 
ture  made  above  the  wound  in  the  Artery  is  not  fufficient,  but  the 
Blood  Bill  pours  out  from  below,  the  Patient  will  fooner  recover  the 
Acftion  and  Strength  of  the  Mufcles  of  the  Cubit,  than  Thofe  in  whom 
the  upper  Ligature  proves  fufficient  ,•  the  reafon  of  which  is  obvious  to 
any  who  confider  that  the  Communicant  Branches  muft  be  larger  where 
the  lower  Ligature  is  required,  chan  when  the  fuperior  Ligature  only 
is  fufficient:  Thefe  Communicant  Branches  (as  I  have  feen  them  in  fome 
fubje<fts)  are  here  markt  out  in  prickt  Lines,  vid.  the  Fig. 

While  thefe  Papers  were  lying  by  me,  the  two  following  Inftances 
happen’d,  in  which  the  Communications  of  the  large  Trunks  of  the  Ar¬ 
teries  of  the  Cubit  and  Arm  were  remarkable.  The  firft  was, 

^  A  Boy  of  thirteen  years,  who,  about  three  weeks  before  I  faw  him, 
receiv’d  a  Wound  near  the  middle  of  the  Cubit  in  which  the  Trunk  of 
the  Artery  (markt  in  the  Fig.  f*)  was  divided.  The  Surgeon  who  was 
firft  call’d  had  frequently  bound  up  the  Wound,  and  put  a  ftop  to  the 
feveral  difcharges  of  Blood  (which  they  told  me  did  not  amount  to 
lefs  than  6  or  7  quarts  at  times)  but  not  without  a  Comprefs  on  the 
Trunk  of  the  Artery  above  the  Wound.  On  another  impetuous  Flux  I 
was  called  j  but  feeing  no  lmall  quantity  of  Blood  difcharged,  I  was 
contented  to  let  the  Wound  be  bound  up,  in  the  fame  manner  as  it  had 
been  done  before ;  omitting  the  Comprefs  on  the  Trunk  of  the  Artery 
above,  and  adding  a  piece  of  Deafboard,  on  which  the  Hand  and  Cu¬ 
bit  were  fattened,  to  prevent  any  Motions  of  thofe  parts,  as  well  as  the 
Fingers,*  Three  days  after,  the  applications  were  taken  off,  and  little 
or  no  Blood  appear’d ;  but  two  or  three  hours  were  fcarce  eiapfed  e  re 
I  was  alarm’d  with  notice  of  a  frefh  Flux.  The  By-fianders  being  inftruds 
ed  in  that  cafe,  to  comprefs  the  Trunk  of  the  Artery  above  the  Cubit ,  they 
had  thereby  prevented  no  fmall  effufion  of  Blood,  which  muft  other- 
wife  have  happen’d:  His  Surgeon  being  out  of  the  way,  I  laid  the  Truniv 
of  the  Artery  bare  above  the  Wound  as  expeditioufly  as  I  could,  being 

forced  more  than  once  to  let  loofe  the  Comprefs  above  to  difcover  its 
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Orifice  by  the  Flux  of  Blood.  I  patted  a  Needle  with  ftrong  Waxed 
Thread  under  the  Artery,  and  make  a  ligature  on  its  Trunk,  (which 
lay  concealed  in  the  Interfiles  of  the  Mufculus  Flexor  Digitortiw,  and  the 
Muf cuius  Ulnaris  Flexor  Carpi  $)  but  notwithstanding  this  Ligature  on  the. 
Trunk  of  the  Artery  above  the  Wound,  the  Blood  (till  flow  d  from  the 
Lower  Trunk  of  the  divided  Artery ,  yet  the  velocity  of  its  Current 
was  fo  much  abated,  that  it  feem’d  like  Blood  flowing  from  a  Vein. 

I  left  the  Wound  with  a  digeftive,  and  the  part  without  hard 
bandage  It  being  now  five  Weeks  fince,  I  hear  the  Wound  is  almoft 
Cicatriz’d. 

A  Boy  about  eight  years  of  Age,  came  to  Town  with  an  Aneu - 
rifma  of  the  Left  Arm,  upon  Bleeding  fix  Weeks  before.  The  Tumour 
was  indeed  very  large  in  proportion  to  fo  fmall  an  Arm.  After  laying, 
the  Aneurifrna  or  Tumour  bare,  and  making  a  Ligature  on  the  Superi¬ 
or  Trunk  of  the  Artery  ( in  the  annext  Fig.* . )  I  found,  on  loofe-^ 

ning  the  Comprefs  on  the  fuperior  Trunk  of  the  Artery,  very  little, 
abatement  of  the  Pulfation  of  the  Aneurifina;  I  then  patted  a  Ligature 
in  like  manner  on  the  Trunk  of  the  Artery  below  the  Tumour.;  but 
notwithftanding  the  Pulfation  continued,  tho  much  abated.  I  then, 
difeovered  another  Trunk  of  the  Artery ,  arifing  from  the  lower  part 
of  the  Tumour,  on  which  I  alfo  made  another  Ligature,  and  the  Pul¬ 
fation  was  then  taken  off.  However  on  cutting  off  the  furface  of  the 
Cyflis  or  dilated  Artery ,  and  clearing  it  of  the  coagulated  Blood,  there, 
ttill  poured  out  fomefrefh  Blood,  which  was  foonftopc  with  a  common 
aflringent  ,*  Ileft  the  part  without  any  other  Ligature  or  hard  Bandage* 
Is  is  now  eighteen  Days  fince  the  Operation,  the  Ligatures  on  the  Ar • 
femes  are  all  come  off,  and  the  Pulfation  of  the  Artery  of  the  Wrift  be¬ 
gins  to  be  very  manifeft,  nor  does  any  Symptom  appear  that  threatens 
i85,*u39i,fuccefs.  He  has  fince  recover’d  the  intire  ufeof  his  Arm,  and  is  in, 
perfect  Health. 

if.  The  divifionof  the  Trunk  of  the  Artery  of  the  Arm  below  the 
Flexure  at  the  Cubit.  1 6.  The  external  Artery  of  the  Cubit,  which 
makes  the  Pulfe,  that  is  commonly  felt  near  the  Carpus .  17.  The  Ar¬ 

teries  of  the  Hands  and  Fingers.  18.  The  Mammary  Artery.  19.  19. 
The  defeending  Trunk  of  the  Arteria  Magna:  20.  20.  The  Intercottal 
Arteries,  21.  The  Arteria  Caliaca.22,  The  A'teria  Hepatica.  25,  The 
Trunk  of  the  Arteria  Splenica.  24.  The  Arteria  Epiploica  Siniftra.  2f*  A 
Branch  of  an  Artery  which  paffes  to  the^bottomofthe  Stomach.  2 6.  The 
fuperior  Coronary  branch  of  the  Stomach.  27.  27.  The  fuperior  Me- 
lenterick  Artery.  28.  28.  The  emulgent  Arteries^  29.  The  inferior  Me- 
fenterick  Artery.  50.  ;o.  The  Lumbal  Arteries.  51.51.  The  two  Sper- 
matick  Arteries,  which  in  this  fubje&feem  to  arife  at  a  greater  diftance 
from  each  other  than  commonly.  32.  The  Iliack  Artery.  33..  The  Ar¬ 
teria  Sacra .  54.  The  Internal  Iliack  Branch.  ;  f.  The  External.  36.  The 
Epigaftrick  Artery.  57.  Branches  of  tho  External  Iliack  Artery,  paf- 
fmg  to  the  Oblique  Mufgles  of  the  Abdomen,  3  8.  3,8*  The  Arteries  that 
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pafs  to  the  Mufcles  of  the  Thigh  and  Tibia,  3  9*  The  Crural  Artery. 
40.  The  Umbilical  Artery,  with  thofeofthe  Penis,  41.  That  part  of 
the  Crural  Trunk  that  pafles  the  Ham.  42.  The  three  Trunks  of  the 
Arteries  of  the  Leg.  4;,  The  Arteries  of  the  Foot  and  Toes. 

Fig.  2,  The  Trunks  and  fomeof  the  Ramifications  of  the  Arteries  ■ 
of  an  adult  Human  Body  fill’d  with  Wax,  to  Ihew  the  Variety  in  Na¬ 
ture,  and  fuppjy  the  defeds  of  the  former  Figure.  1.  The  Aorta  cut 
ofF at  the  .Bafu  of  the  Heart.  A .  The  three  Semilunary  Valves  as  they 
appear  when  the  Heart  is  in  Diaftole,  and  hinder  the  Blood  coming 
back  from  the  Arteries  into  the  Left  Ventricle  of  the  Heart.  B.  A  Por¬ 
tion  of  the  Trunk  of  the  Arteria  Puimonalis .  b  b  its  divifion  before  it 
paffes  to  the  right  and  left  Lobes  of  the  Lungs.  C,  The  defending 
Trunk  of  the  Arteria  Magna.  D  D  The  Internal  Mammary  Arteries „ 
2.  The  Txunkof  t  he  otonary  ,  cutoff.  3.  The  Ligamentum  Arterio* 
fumy  which  in  the  Foetus  is  the  Canalis  Arteriofus ,  and  conveys  Blood 
from  the  Pulmonick  Artery  to  the  great  Artery.  4.  The  Trunk  of 
the  Subclavian  Artery*  y.  y.  The  Carotids.  6.  6.  The  Vertebrals. 

7.  7.  The  Arteries  which  pafs  to  the  lower  parts  of  the.  Face,  Tongue, 
adjacent  Mufcles  and  Glands:  8.  8.  The  Trunks  of  the  Temporal 
Arteries  arifing  from  the  Carotids,  giving  Branches  to  the  Parotid 
Glands  (9.  9.  )  and  the  Temples  (10.  10.  )  &c.  ir.  11.  The  Occipu- 
tai  Arteries.  12.  The  Arteries  of  the  Fauces,  Gargareony  &c.  15.  13. 

The  Contortions  of  the  Carotid  Arteries,  as  they  pafs  the  Baft  of  the 
Skull  :  Thefe  Trunks  of  the  Carotid  Arteries  in  Dogs  (  like  thofe  l 
guefs  of  molt  Quadrupeds )  are  very  much  Contorted  before  they  reach 
the  Bafts  of  the  Skull :  on  filling  thefe  Vefiels  of  that  Animal  with 
Wax,  I  found  thofe  Branches  of  them  which  pafs  to  the  Brain,  firft 
clipping  the  hinder  parts  of  the  lower  Jaw,  immediately  under  its 
Condiloide  Proceffes,*  where  thofe  Arteries  are  received  in  two  Sinus’s  > 
of  that  Bone,  which  Sinus’s  may  alfo  be  feen  in  the  Jaw-bones  of  other 
Quadrupeds,  but  not  in  Human  Bodies.  14.  14.  Thofe  parts  of  thek 
Trunks  that  pafs  by  each  fide  of  the  Sella  Turcica,  whence  divers  fmall 
Branches  arife,  and  help  to  compofe  the  Rete  Mirabile ;  which  is  more 
confpicuous  in  Quadrupeds  than  in  Human  Bodies.  1  $■.  r  y. .  The  Con¬ 
tortions  of  the  Vertebral  Arteries,  where  we  find  their  Trunks  confi- 
derably  dilated/  16.  The  Vertebral  Arteries,  as  they  afcend  on  the  : 
Medulla  Oblongata  towards  the  annular  Protuberance  or  Pons  Varoli.  17.' 

17.  The  Communicant  Branches  of  the  Vertebral  and  Carotid  Arteries. 

18.  18.  The  Arteries  of  the  Brain  difplayed. 

Fig  3.  I  "choofe  to  place  this  Figure  on  the  Copper  Plate  of  one  of 
the  Trunks  of  the  Arteries  of  the  Tibia « ( differed  from  the  Leg  after 
Amputation)  rather  than  the  following  Diftich,  which  1  find  written  ; 
on  the  Original  Table  of  this  Scheme  of  the  Arteries, 

Pulftficus  Sanguis ,  de  Cordis  Ventre  fnijlrOy 

Funditury  ut  Corf  us  nutriat  hifee  vits . 
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Before  f  explain  the  Letters  of  Reference  of  this  3d  Figure,  ic  will 
be  neeeffary  to  let  you  know  that  Mr  Stringer  was  in  his  fixty  feventh 
Year  when  this  Artery  was  taken  from  him,  and  near  twenty  Years  be¬ 
fore  loft  the  life  of  both  his  Legs;  and  in  that  time  he  had  been  fo 
perfecuted  with  Gonvuifions  in  them,  that  neither  Leg  was  free  a 
'  quarter  of  an  hour  together,  whether  Sleeping'or  Waking.  At  length 
one  of  his  little'Toes  mortified,  which  was  taken  off  by  Mr  Goldwyer , 
an  expert  Surgeon  of  Salisbury ;  not  long  after  more  Toes  of  the  fame 
Foot  followed  the  like  fate:  The  Gonvuifions  following  that  Leg 
ftronger  and  quicker  :  That  part  of  the  Foot  next  the  Toes  became 
tumid  and  inflam’d,  the  Tumor  extending  itfelf  above  the  Maleoli:  A 
Sinuous  Ulcer  paffed  by  the  fide  of  one  of  the  Metatarfal  Bones  •  the 
extremity  of  which  Bone  (  whence  the  Toe  was  taken  off  )  lying  bare. 
In  this  condition  I  found  the  Left  Foot  and  Leg  of  this  Gentleman* 
when  1  had  the  Honour  to  wait  on  him  by  Command  of  the  Right 
Honourable  the  prefent  Earl  of  Shaftsbury ,  he  living  in  the  Neighbour¬ 
hood  of  that  Noble  Peer  in  Wiltshire ;  where  1  met  with  Mr  Goldwyer 
above- mention’d  ;  and  finding  the  Leg  very  chilly,  the  neceffity  of 
parting  with  it  was  too  evident  ;  which  Mr  Stringer  fuff er’d  with  ex¬ 
traordinary  Fortitude,  he  not  fo  much  . as  exprefting  the  leaft  outcry 
during  the  Operation,  tho  the  part  did  not  want  the  mo  ft  exquifite 
l'enfe  of  feeling:  On  the  abfciftion  (  which  was  about  five  or  fix  In¬ 
ches  below  the  Knee)  it  was  unexpe<fted,  by  me,  I  muft  confefs,  to 
to  (ee  io  little  Blood  /pouting  from  the  [Arteries.  The  Stump  being 
bound  up,  and  committed  to  the  Hands  of  two  or  three  Servants,  a 
lefs  number  not  being  fufficient  to  hold  it,  by  reafon  fuch  ftrong  Con- 
vulfive  motions  purfued  the  part  on  the  Operation.  I  was  very  defi- 
rous  to  examine  the  Arttries  of  the  amputated  Leg,  having  before  dif- 
covered  the  Caufe  of  a  Mortification  of  the  Arm  of  a  Young  Gentle¬ 
woman  who  dy’d  not  long  after  an  Amputation  of  the  part,  tho 
the  Gangieen  did  not  appear  to  reach  near  the  place  where  the  Ab- 
fciflion  was  made,  ( i.  e.  below  toe  ending  of  the  Mufculus  Deltnides  ^  ; 
In  which  Cafe,  I  found  the  fides.of  the  Trunk  of  the  .Artery  of  the. 
Aim  fo  thicKn  d,  that  the  Diameter  of  its  Bore  was  contracted  to  lefs 
than  a  third  part,  and  would  fcarce  admit  a  common  Probe  to  pals  it, 
G.  H,  I.  When  I  oad  found  the  ends  of  the  Arteries  in  the  Leg 
above  mention  d,  I  endeavour’d  to  pafs  my  Probe  into  one  of  them 
but  meeting  with  fome  oppofition,  I  fufpeaed  I  had  miftaken  the 
Vein  for  the  Artery,  and  that  the  Valves  0 ppofed  the  paffing  of  the 
Probe  chat  way;  but  on  further  diffetfion  I  clear’d  the  Trunks  of 
fcotn  thofe  Blood  Veftels,  and  found  the  Veins  in  their  Natural  ftate  ; 
but  the  Tides  of  the  Arteries  w^ere  grown  Bony  or  Stony  ;  having  clear’d' 
two  of  their  Truhks,  I  left  one  of  them  at  Salisbury,  the  other  I  brought: 
to  1  own,  and  is  here  Figur’d.  .  , 

A  The  Upper  part  of  the  Artery  cuf  off  in  Amputation  of  the  Leg  ; 
from  A  *to  B  I  he  Trunk  of  the  Artery  difterfded*  and  dry ’d  to  fhew 
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its  Canal.  C  That  pare  of  the  Trunk  of  the  Artery  which  was  fo  cot£ 
tratfed  by  the  Petrifadion  or  Offification,  that  a  Probe  would  not" 
pafs  its  Canal,*  From  C  to  D  The  Trunk  of  the  Artery  opened  and 
expanded.  E  fi  The  Petrifadions  or  Offifications  in  the  Tides  of  the 
Artery.  FF  Their  fpecks  in  the.  lower  part  of  the  Artery,  not  fo 
large  as  in  the  uppcr:parc,  and  placed  at  greater  diftances.  &c. 
The  Branches  ariiing  from  the  Trunk  of  the  Artery.  G  A  Portion  of 
the  Trunk  of  the  Artery  of  the  arm  above  mentioned.  H  The  hdes 
of  the  Artery  very  much  thickned,  whereby  the  Diameter  of  its  Canalis 
wasfo  diminifhed  that  the  Probe  1  would  not  pafs  it. 

1  he  Offifications  in  the  Coats  of  Arteries  have  been  frequently  ob- 
ferv’d,  efpecially  in  their  large  Trunks  within  the  Cavities  of  the  Tho¬ 
rax  and  Abdomen,  but  I  don't  remember  the  like  has  been  taken  notice 
of  in  the  Limbs  ,*  or  that  Tuch  impediments  in  their  Canals  have  been 
found  the  caufe  of  Mortifications  of  particular  parts,  as  in  the  Inflance 
above-mentioned,*  tho  I  doubt  not,  but  the  like  has  often  happen’d  in 
aged  People,  efpecially  where  we  find  the  progrefs  of  the  Gangreen 
not  very  fwift,  and  its  beginning  from  no  external  Caufe,*  theconfe-. 
quences  of  which  are  commonly  found  Fatal.  When  the  Arteries  of 
one  Leg  (or  of  any  other  Limb)  are  fo  affeded,  we  may  well  fufped 
the  like  in  thofe  of  other  parts  ;  which  probably  happened  in  the  In¬ 
flance  I  now  mention’d  ,*  for  tho  no  Gangreen  came  on  the  flump, 
yet  the  other  Foot  and  Toes  began  to  Mortifie  about  6  weeks  after 
the  Amputation,  as  did  the  parts  about  the  Hips,  which  were  compreft 
in  Laying  or  Sitting,  before  he  expir’d. 

F  I  G.  4.  Reprelents  the  Extremities  of  the  Blood  Veffels,  as  they 
appear  while  the  Blood  is  paffing  them  in  the  Omentum  of  a  live  Dog, 
view’d  with  a  Microfcope.  A  A  The  Branches  of  Aiteries,  and  B, 

the  Veins  which  Aflociate.  C  C  Their  lelFer  Branches  where  they 
pafs  from  each  other,  and  ate  United  at  their  extremities. 

Fig.  5”  The  like  appearing  in  the  Mefentery  of  a  Dog  when  living. 
D ,  D/The  Area,  that  are  here  viewed  with  the  Microfcope,  as  they 
appear  to  the  naked  Eve. 

Fig.  6.  The  Trunks  of  the  Vena  Cava ,  with  their  Branches  diffeded 
from  an  adult  humane  Body,  done  from  the  Original  Scheme  in  the 
Repofltoryof  the  Royal  Society.  A  A  The  Orifice  of  the  Vena  Cava ,  as 
it  appears  when  cut  from  the  Right  Auricle  of  the  Heart,  a  The  Q- 
rihee  of  the  Coronary  Vein  of  the  Heart.  B.  A.  The  Superior,  or 
Defcending  Trunk  of  the  Vena  Cava .  C,  C,  A ,  The  Inferior  or  AT- 
cending  Trunk  ,*  fo  diftinguifhed  from  the  Motion  of  the  Blood  in  thefe 
Trunks,  which  is  contrary  to  their  Pofirion.  D  D  The  Subclavian 
Veins,  f  That  part  of  the  Left  Subclavian  Vein,  where  the  Thoracick 
DudI  enters  ir,and  difeharges  it  felf  of  its  Chyle  and  L)mpha .  b .  The  Vena 
Azygos  wirh  its  Branches  going  to  the  Ribs,  e ,  e.  c.  The  fuperior  Inter* 
coftal  Veins,  d,  d  The  internal  Mammary  Veins.  E,  E,  The  Right  and 
Left  Iliack  Branches.  F \  F.  The  Internal  Jugular  Veins.  G;6; The  Ex¬ 
ternal 
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ternal  Jugulars.  H,H,  The  Veins  which  bring  Blood  from  the  lower 
Jaw,  and  its  Mufcles.  1,1,  The  Trunks  of  the  internal  Jugulars  cut 
off  at  the  Bafts  of  the  Skull.  /,  The  Veins  of  the  Thymus  and  Media* 
ftinum .  g,  g]  The  Veins  of  the  Thyroid  Glands,  h ,  The  Vena  Sacra. 
i%  The  Internal  Iliack  Branch,  k.  The  External K ,  K}  The 
Occiputal  Veins.  Ly  The  Right  Axillary  Vein.  M,  The  Cephalick. 
.N,  The  Bafilick.  O,  The  Median  Vein.  P,  The  Trunk  of  the  Veins 
of  the  Liver.  The  Phrenick  Vein  of  the  Left  fide.  R ,  The  Right 
Phrenick  Vein,  r  A  large  Vein  from  the  left  Glandula  Rena lis  and 
parts  adjacent.  S,  The  Left  emulgent  Vein.  T,  The  Right  Emu!- 
,gent,  in  this  fubjed  very  much  lower  than  the  Left,  which  isnotufu- 
al.  VV,  The  two  Spermatick  Veins.  XX  Two  Communicant  Bran¬ 
ches  between  the  Afcending  Trunk  of  the  Vena  Cava  and  Vena  Azygos, 
by  which  the  Wind  paffes  into  the  Defcending  Trunk  of  the  Cava , 
when  we  blow  into  the  Afcending  at  A.P.C.  tho’  the  Trunk  at  A.  P.  and 
C.  is  firmly  tyed  on  the  Blow-pipe.  *  An  uncommon  Branch  between 
the  lower  Trunk  of  the  Vena  Cava  and  the  Left  Emulgent  Vein,  y  A 
Vein  which  brings  Blood  from  the  Mufcles  of  the  Abdomen  into  the 
external  Iliack  Branch.  z.  1  he  Epigaftrick  Vein  on  the  Right  fide. 
I  The  Vend  Saphena. 

The  reft  of  the  Branches  here  difplayed  commonly  differ  fomuch  in 
various  fubje&s,  that  the  particular  Defcriptions  of  them  (which 
•none  but  the  Operator  who  differed  them  could  pretend  to  be  Mafter 
ofj  would  be  perhaps  as  ufelefs,  as  tedious  to  repeat:  Wherefore  I 
pafs  to  thofe  confiderable  various  Trunks  which  are  wanting  in  this 
Scheme. 

Fig.  7.  Some  of  the  large  Trunks  of  the  Veins  and  their  Sinuds 
within  the  Skull,  with  the  Beginnings  of  the  Internal  Jugular  Veins, 
filjed  with  Wax  and  dryed  together  with  the  Falx ,  &c.  A  The  extre¬ 
mity  of  the  Falx  cut  from  the  Crifta  Galli.  a  Its  lower  Limbus  that 
touched  the  Corpus  Callofum ,  as  it  divides  the  Right  Haemifphere  of  the 
Brain  from  the  left ;  where  the  Fifth  Sinus  paffes,  which  is  here  dryed 
and  drfappears.  B.  B .  The  fecond  procefs  of  the  Dura  Mater ,  which 
lupported  the  hindmoft  parts  of  the  Lobes  of  the  Brain, and  defended  the 
Cerebellum  from  being  preft  by  thofe  parts  of  the  Cerebrum.  C.  A  portion 
of  the  Dura  Mater  remaining  to  the  Longitudinal  Sinus.  D.  V.  Several 
Trunks  of  the  Veins  of  the  Brain  cut  offbefore  they  enter  the  Longitu¬ 
dinal  Sinus.  E  E  The  Longitudinal  Sinus's.  FF  The  two  lateral  Si¬ 
nus's.  G  The  Fourth  Sinus .  g  The  Veins  from  the  Plexus  Choroides. 
HR  The  Bulbs  or  Divert iculi  at  the  beginnings  of  the  internal  Jugular 
Veins.  11  The  internal  Jugular  Veins.  KK  The  Trunks  of  Vein* 
which  bring  Blood  from  the  lower  Jaw  and  parts  adjacent. 

Fig  8.  The  Trunks  ofche  Vena  Porta  differed  and  difplayed  ,•  done 
from  the  Original  Scheme  in  the  Repofitory  of  the  Royal  Society.  A 
A  The  Branches  of  the  Vena  Porta  freed  from  the  Liver,  a  The 
Umbilical  Vein.  B  The  Spienick  Branch.  C  C  The  Mefenterick 

Bran- 
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Branches  which  are  continued  from  the  Inteflines.  b  The  Trunk  of 
the  Vena  Fancreatica,  which  receives  Branches  aifo  from  the  Duodenum, 
c  c,  The  Vena,  Gaftrica  dextra  Coronaria  Superior,  D  The  Superior  Coro¬ 
nary  Vein  of  the  Stomach ’of  the  Left  fide.  E  The  inferior  Coronary 
Branch  of  the  Stomach  of  the  Right  fide,  and  F  The  fame  Corona¬ 
ry  Vein  of  the  Left  fide  removed  from  their  proper  Situations;  from 
thefe  two  iaft  are  continued  the  Vcn *  Epiploic a  Superior  dextra  i,  and  the 
Siniftra  2,  with  the  Media  3.  G  The  Vein  call'd  Vas  breve,  d  The 
Vena  Duodeni.  H  The  Vena  Heemmhoidalis  arifing  from  the  Reffum  and 
Anus ,  in  this  fubject  emptying  itfelf  into  the  left  Mefenterick  Branch; 
but  in  other  Bodies  (and  particularly  in  a  Preparation  of  thefe  Veins, 
which  I  have  now  by  mej  1  find  this  Trunk  of  the  Hamorrhoide  Veins 
ending  in  the  Ramus  Splenicus . 

The  length  of  the  Trunk  of  this  Hamorrhoide  Vein,and  its  progrefs 
under  the  Inteflines,  renders  it  liable  to  be  comprefs’d,  and  its  Reflu¬ 
ent  Blood  retarded  ;  whence  its  Branches  in  the  Intefiinum  Rettum  and 
Anus  become  diflended  with  Blood,  and  caufe  the  Hamorrboides  C*c* 
and  Apert* ;  which  are  frequently  attended  with  Apofthumations  in 
the  Anus  and  Parts  adjacent  ;  which  Diforders  are  the  more  incident, 
not  only  becaufe  thefe  Hamorrhoide  Veins  (like  the  reft  of  the  Bran¬ 
ches  of  the  Vena  Fort*)  are  without  Valves ,  and  the  B.ood  has  an  af- 
cending  progrefs  in  them,  together  that  the  long  Trunk  (H)  is  not 
only  expofed  to  the  Compreffions  made  by  the  Inteflines  in  both 
Sexes:  But  particularly  the  Uterus  in  Women  in  time  of  Geftation, 
efpecially  near  the  Birth,  fo  compreffes  this  Trunk,  that  it’s  no  won¬ 
der  we  find  Women  more  affii&ed  with  the  Hamiorrhoides  at  that 
time  thanany  other.  Nor  are  the  Iliac  Veins,  and  the  Lymphadufts 
that  accompany  them  without  being  expofed  to  the  like  Incumbrance 
in  Women  with  Child,  whence  the  Veins  of  the  Legs  and  Thighs  be¬ 
come  Varicofe,  and  thofe  Limbs  are  fo  frequently  fwollen  ;  which  in 
a  late  Inftance  I  was  acquainted  with,  when  the  Intumefcence  pro- 
red  fo  great,  that  at  length  the  Abdominal  Teguments  were  vaflly 
extended;  but  the  Gentlewoman  recovered,  beyond  the  Expectation  of 
fome,  on  the  happy  Delivery  of  two  large  Children. 


II.  ’Tis  well  known  from  the  Obfervations  of  Mr.  Leewenhoeck  and^gj*®^ 
others, that  human  Blood  confifts  ofred  Globular  Particles  fwimmingin5^J0r^ 
a  pellucid  Lympha  or  Serum  ;  which  two  different  Subflances,  tho  of  cy  of  Humane 
unequal  Specifick  Gravities, yet  fo  long  as  they  continue  to  circulate,  in^W.  by  Dr. 
the  Veins  and  Arteries  jare  prevented  from  feparating  by  their  Motion  £ *6r” 
and  Warmth.  But  when  the  Blood  comes  to  ftagnate  and  cool  in  a  Por¬ 
ringer,  the  globular  Particles  uniting  together  by  their  attra&ive  Pow¬ 
er,  and  finking  by  their  Weight,  which  is  greater  than  that  of  the  Se • 
rum,  form  the  Ccagulum  or  Crajjamentum  at  the  bottom  ot  the  I  orrin- 
ger,5  the  Serum  fwimming  above  it.  Things  always  happen  in  this 

manner,  when  the  Crajjamentum  is  at  liberty  to  fubfide;  but  it  often 
7  S  falls 
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falls  out,  that  either  by  its  Adhefion  to  the  Tides  of  the  Veins,  or  by 
the  Bubbles  of  Air,  which  the  Blood  gathers  upon  falling  into  the  Por¬ 
ringer,  and  which  flick  to  its  Surface,  the  Crajj'amentum  is  kept  from 
finking,  and  feems  to  float  upon  the  top  of  the  Serum.  Thefe  Acci¬ 
dents  feem  to  have  given  the  firfl  occafion  to  the  Opinion  of  thofe  who 
have  writ  upon  this,  that  the  globular  Part  of  the  Blood  is  fpecifically 
lighter  chan  the  Serum,  in  which  it  fwims.  But  that  which  has  fo 
fully  eftabliflit  this  perfuafion,  is  the  Authority  of  the  late  excellent 
Mr  .Boyle,  who  has  left  the  following  Experiments  upon  this  Subjed. 

The  Specifick  Gravity  of  Serum  of  Human  Blood  was  found  by  weigh¬ 
ing  a  piece  of  Sealing-wax  firfl  in  Serum, and  afterwards  in  Water,to  be 
to  the  fpecifick  Gravity  of  Water,  as  102410  1000.  In  a  fecond  Ex¬ 
periment,  which  for  accuracy  was  made  with  an  Inftrument  contriv’d 
on  purpofe,  the  fpecifick  Gravity  of  Serum  was  found  to  be  to  that  of 
VVater,  as  1194,  to  iooo.  In  a  third  Experiment  made  by  the  fame 
Inflrument,  and  with  Serum  from  the  Blood  of  another  Perfon,  its  fpe¬ 
cifick  Gravity  appear’d  to  be  r  186.  The  Medium  between  thefe  two 
laft  Experiments  is  1190,  which  has  fince  been  univerfally  receiv’d  for 
the  fpecifick  Gravity  of  Serum  of  Human  Blood,  the  firfl  Experiment 
being  declar’d  by  Mr.  Boyle  himfelf  to  be  lefs  exadly  made  than  the 
other.  The  fpecifick  Gravity  of  Human  Blood  was  found  by  Mr. 
Boyle,  to  be  to  that  of  Water,  as  1040  to  xooo  ;  though  on  account  of 
Difficulties  by  him  mentioned,  he  was  far  from  being  fatisfy’d  with 
this  Experiment,  and  recommended  the  thing  to  farther  tryals. 

Thefe  Experiments  however  having  hitherto  paft  uncontroverted 
and  it  appearing  from  them,  that  the  fpecifick  Gravity  of  Serum  was’ 
greater  than  that  of  Blood  in  the  proportion  of  1  190  to  1040,  or  of 
8  to  7  nearly,-  it  was  a  neceflary  confequence  of  this,  that  the*  Blood 
Globules  were  fpecifically  lighter  than  the  Serum y  and  that  in  a  very 
great  degree,  confidering  the  fmall  proportion  that  the  bulk  of  the 
Crajjamentum  was  found  to  bear  to  that  of  the  Serum,  from  other  Expe¬ 
riments.  From  this  it  was  not  improbably  conjectured,  that  thefe 
globules  were  thin  Veficles  fill’d  with  an  Aereal  Subftance  :  and  this 
Opinion  Teem’d  to  receive  a  great  Confirmation,  upoiVits  being  ob-- 
3erv  d,  viewing  the  Circulation  by  a  Microfcope,  thaf  a  Blood  Glo- 
bule,  in  paffing  through  a  very  narrow  Veffel,  would  change  its 
Ihape  from  a  Globular  to  an  Oval  Form,  and  would  recover  its  former 
Figure,  as  foon  as  it  was  got  through  its  narrow  pafl’age,-  which  ap¬ 
pearance  feem’d  to  be  naturally  accounted  for  fronvthe  Elaflicitv  of 
tise  included  Aura.  Upon  this  Conjecture  have  been  built  a  great  ma¬ 
ny  Solutions^  the  Phenomena  obfervable  in  the  Animal  Oeconomv 
^Vhf  Dj forders  of  it  ;  particularly  a  late  ingenious  account  of 
V  f  ar  2  hope  I  fliall  be  eafily  pardon’d  for  enquiring  into 

the  loundnefs  of  the  Foundation,  when  the  Superftru&ure  erected 
thereupon  is  fc >  confiderable  ;  and  the  following  Experiments,  how- 
sver  ttmal  m  themfelves,  will  not  appear  unworthy  the  Confideration 

of 
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of  the  Royal  Society ,  if  it  be  found,  that  they  may  prevent  us  from  ruft* 
ning  into  Errors  of  the  greateft  Confequence. 

Exp.  I.  I  have  feveral  times  cut  off  a  fmall  part  of  the  CraJJ'amentum, 
when  by  its  adhefion  to  the  Tides  of  the  Porringer  it  has  feem’d  to  fwim 
upon  the  Surface  of  the  Serum ,  and  have  put  it  into  another  Veffel 
fill’d  with  Serum :  upon  which  it  has  immediately  funk  to  the  Bot¬ 
tom. 

Exp.  II.  When  the  Coagulum  has  been  buoy’d  up  in  the  Serum  by  the 
bubbles  of  Air  adhering  to  its  Surface,  I  have  feparated  a  fmall  part 
of  it,  where  thofe  Bubbles  have  been  thickeft,  and  put  it  into  a  Glafs 
of  Serum y  in  which  it  has  fworn  as  before.  Then  fetting  the  Glafs  up¬ 
on  the  Air-pump,  thofe  Bubbles  burft  after  one  another,  as  the  Re¬ 
ceiver  was  exhaufting,  and  the  Air  being  again  let  into  the  Recei¬ 
ver,  the  Lump  of  the  CraJJamentum  funk  to  the  bottom  of  the 
Glafs. 

Exp .  Ilf*  I  have  often  placed  a  Drop  of  Serum  upon  a  clean  Glafs 
before  a  Microfcope,  in  which  I  had  diffolv’d  a  very  fmall  Quantity 
of  Blood,  and  obferv’d,  that  when  the  Glafs  was  held  in  a  perpendi¬ 
cular  Pofture,  the  Blood-Globules  fubfided  to  the  bottom  of  the  Drop  ; 
and  inverting  the  Glafs,  the  Globules  again  defcended  through  the 
Serum  to  the  bottom.  I  had  the  fame  Succefs  with  a  fmall  'Quantity  of 
Serum  and  Blood  in  a  Capillary  Tube.  And  the  fame  thing  has  been 
long  fince  obferv’d  by  the  famous  Mr.  Leewenhoeck. 

Thefe  Experiments  undeniably  demonftrate,  that  the  CraJJamentum , 
or  globular  part  of  the  Blood,  is  fpecifically  heavier  than  the  Serum  ; 
and  confequently  it  is  by  no  means  probable,  that  the  Blood  Globules 
are  Veficles  fill’d  with  Air,  or  any  other  Fluid  lighter  than  Serum. 
And  that  they  are  not  fill’d  with  any  fort  of  Elaftick  Fluid,  will  ap¬ 
pear  from  the  following  Experiment. 

Exp.  IV.  In  a  fmall  Quantity  of  Serum  of  Human  Blood,  I  dilTolv’d 
fomuch  Blood,  as  that  the  Globules  might  not  lye  too  thick  together, 
to  hinder  their  being  feen  diftin&ly.  Then  having  lodged  a  fmall 
Drop  of  this  Liquor  on  the  infide  of  a  thin  Glafs  Tube,  I  fitted  the 
Tube  on  to  the  Air-Pump,  and"  placed  a  Microfcope  by  it,  fo  that  I 
could  fee  the  Blood  Globules  through  the  Tube.  This  being  done,  I 
caus’d  the  Tube  to  be  exhaufted,  keeping  my  Eye  upon  the  Globules 
all  the  time,  in  order  to  obferve  whether  they  dilated  themfelves,  as 
the  Air  was  withdrawn  ;  but  could  not  perceive  the  lealt  Alteration, 
they  appearing  exaftly  of  the  fame  bignefs  in  the  Vacuum ,  as  they  had 
done  before.  Whereas  if  they  had  been  fill’d  with  an  Elaftick  Fluid, 
they  would  either  have  burft,  or  have  been  dilated  to  at  leaft  feventy 
or  eighty  times  their  former  Magnitude.  The  Stop-cock  being  after¬ 
wards  turn’d,  and  the  Air  fuffer’d  tore-enter  the  Tube,  the  Blood- 
Globules  (till  retain’d  the  fame  bignefs,  as  in  Vacuo.  I  (hall  proceed 
to  demonftrate  the  fame  thing  by  Hydroftatical  Experiments. 

S  z  ~ 
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Exp.  V,  Nov.  13.  1713.  Having  fuffer’d  a  quantity  of  my  own  Blood 
to  ftand  about  24  Hours  in  the  Porringer,  and  then  d(  awing  oft  the  Se¬ 
rum  carefully  with  a  fmall  Siphon  into  a  convenient  Glals.  i  found  by 
the  Hydroftaticai  Balance  its  Specifick  Gravity  to  be  to  that  of  Water, 

as  1029,8  to  1000. 

Exp.M.  February  21.  1716-7.  I  examin'd  the  Serum  from  the  Blood 
of  another  Perlonin  the  fame  manner,  and  found  its  Specihck  Gravity 

to  be  1028  6.  ~  .  f 

Exp.  VII.  VIII.  and  IX.  4pril  8th  1717.  I  obtain  d  j  levera I  quantities- 
of  Strum  from  the  Blood  of  different  Perfons.  Thefirit  of  thefe  was  of  a 
deep  colour,  inclining  (omething  to  red, and  a  littie  i  urbid.  It's  Speci¬ 
fick  Gravity  was  1029  7.  The  fecond  was  likewife  a  little  Turbid,and  of 
a  pale  whitifli  Colour.  The  Specifick  Gravity  ot  this  was  The 

third  quantity  of  Serum  was  perfectly  clear,  and  of  the  coiou  of  Cana¬ 
ry.  The  Specifick  Gravity  was  found  to  be  1030. 
y  Exp.  X.  January  tyth  1718-9.  I  drew  off  all  the  Scrum  from  five  or  fix 
feveral  Porringers,  containing  the  Blood  of  different  Perfons.  This  I 
found  to  be  a  littie  ting'd  with  Blood,  which' was  oecafion’d  by  my  being 
oblig’d  to  draw  it  off  pretty  near  to  the  bottom  of  the  Porringers,  in 
order  to  obtain  a  quantity  fufficient  for  my  pmpofe.  For  this  reafon 
I  fuffer’d  it  to  ftand  about  two  Days,  in  which  time  the  Globular  part 
of  the  Blood  was  entirely  precipitated  to  the  Bottom  and  the  Serum 
was  become  perfectly  fine  and  tranfparent.  I  then  drew  it  off  with  a 
Siphon,  into  a  Glals  Vial  with  a  narrow  Neck,  which  I  fill  d  to  a  cer¬ 
tain  mark  made  in  the  Neck  for  that  purpofe.  This  done,  I  plac’d  my 
Vial  in  a  nice  pair  of  Scales,  in  which  I  had  a  Counterpoife  for  the 
weight  of  the  Vial,  and  found  that  quantity  of  Serum  to  weigh  2284V 
Grains.  Then  pouring  out  the  Serum ,  I  fail’d  the  Vial  with  common 
Water  to  the  fame  mark,  and  found  the.  weight  of  the  Water  to  be 
2219  Grains.  From  which  it  follows  that  the  Specifick  Gravity  of 
this  Serum  was  1029  4* 

Exp.  XI.  July  14. .  1719.  I  procur’d  a  quantity  of  Blood  taken 
from  the  temporal  Artery,  from  which  I  drew  off  the  Serum  the  next 
Day,  and  weighing  it  in  the  fame  manner  found  it  s  Specihck. Gravity 

to  be  1028^8. 

The  little  difference  between  thefe  Experiments  may  very  well 
be  attributed  to  that  which  is  between  the  Serum  of  different  Perfons; 
or  to  the  variations  occafion’d  by  Heat  and  Cold  in  the  feveral  Seafons 
of  the  Year,  in  which  they  were  made.  So  that  from  them  we  may 
fafeiv  determine  the  Specifick  Gravity  of  Serum  of  Human  Blood  at  a 
Medium  to  be  <029^,  or  in  a  round  number  1050.  From  which  the 
greateft  Variation  in  any  of  thefe  Experiments  is  little  more  than  one 
in  iooo*  whereas  the  difference  between  Mr.  Boyles  Experiments  and 
mine. amounts  to  j6o  in  1000. 

Exp.  Xfi.  /•  pril  6.  1717.  In  order  to  find  the  Specifick  Gravity  of 
Human  B.ood,  which  by  reafon  of  it’s  tenacity,  and  fudden  alterations. 
upon  (landing,  cannot  be  determin’d  by  the  Hydroftaticai  Balance  ;  I 

took. 
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took  a  narrow  neck’d- Vial,  and  fill’d  ic  to  a  Mark,  with  Blood  pour’d 
immediately  out  of  the  Porringer,  as  foon  as  the  Perfon  was  blooded. 
This  I  weigh’d,  as  I  had  done  the  Serum  before,  and  found  it’s  Speci- 
fick  Gravity  to  be  10  ji. 

Exp .  XUI.  Augufi  5th  1717.  Having  fill’d  the  fame  Vial  with  the 
Blood  of  another  Perfon,  running  immediately  out  of  the  Vein  through 
a  Funnel,  it’s  Specifick  Gravity  was  determin’d  at  1053.  Suffering 
this  to  ftand  till  it  was  cold,  1  found  the  Blood  was  funk  a  fmali  mat¬ 
ter  below  the  Mark  in  the  neck  of  the  Vial,  This  being  fill  d  up  with 
the  Water,  which  in  fo  fmali  a  quantity  could  make  no  fenlible  diffe¬ 
rence  from  Blood,  I  found  the  Specifick  Gravity  of  cold  Blood  to 
be  105-5:. 

Exp .  XIV.  Au^u/l  & th  1718.  The  laff  Experiment  being  repeated 
in  the  fame  manner  as  the  Year  before,  the  Specifick  Gravity  of  cold 
Blood  was  again  found  to  be  1055, 

Exp .  XV.  July  14th  1719.  The  Arterial  Blood,  from  which  the 
Serum  was  afterwards  drawn  off  for  the  nth  Experiment,  being 
weigh’d  in  the  fame  manner,  it’s  Specifick  Gravity  was  1052,5. 

As  this  Arterial  Blood  and  it’s  Serum,  differ  no  more  in  Specifick 
Gravity  from  Venal  Blood  and  Serum ,  than  the  feveral  Portions  of 
thefe  do  from  one  another,  it’s  plain,  that  the  difference  in  this  refpedt 
between  Arterial  and  Venal  Blood  is  wholly  inconfiderable.  The 
Animal  Oeconomy  indeed  teaches  us,  that  the  Serous  Liquor  is  per¬ 
petually  drawing  off  from  the  Arterial  Blood  by  the  feveral  Secretions, 
but  as  the  quantity  fep*rat..d  in  one  Circulation  is  very  fmali,  the  Blood 
muff  arrive  in  the  Veins  nearly  of  the  fame  denfity,  as  when  it  runs 
through  the  Arteries. 

In  the  14th  Experiment  we  obferv’djthac  the  Blood  alter’d  it’s  Speci* 
ffek  Gravity  upon  cooling  from  >055  to  105  5,*  from  which  we  may  in¬ 
fer, that  if  the  Blood  made  ufe  of  in  the  nth  Experiment  bad  been  fuf- 
fer’d  to  ltand  till  it  was  cold.it’s  Specifick  Gravity  would  have  been  1055; 
wherefore,  taking  a  Medium  between  the  four  laff  Experiments,  we 
may  allow  the  Specifick  Gravity  of  cold  Human  Blood  to  be  1054. 
The  difference  of  14  Parts  in  a  1000,  between  this  and  che  Specifick 
Gravity  determined  by  Mr.  Boyle  is  eafily  accounted  ror,  if  we  con*- 
fider,  that  that  Gentleman  did  not  make  ufe  of  a  Veifel  with  a  narrow 
Neck  as  plainly  appears  from  the  Circumffances  mentioned  in  his  Ex¬ 
periment  ;  and  consequently  a  fmali  error  in  the  height  ol  the  Liquor 
would  n  *ke  a  confideraDle  alteration  in  the  Specifick  Gravity, 

Since  tnerefore  the  Specifick  Gravity  of  Human  Blood  b  1054,  and 
that  its  Serum  1030,  it  is  plain,  that  Blood  is  heavi  than  Serum 
h\  ai  -  U  one  part  in  45.  From  which  ic  manifeffly  foiiows  rur  the 
GfimaUr  part  of  the  Blood  is  fpecifically  heavier  than  the  Sen*tfc.  fines 
the  G  buiar  part  being,  feparated  from  the  Blood  leaves  the  remainder, 
or  chr,  'oum,  fpecifically  lighter  than  the  intiie  Mats.  But  in  onier 
tc  de. ermine  the  exad  Specifick.  Gravity  of  the  Blood  Globules,  a  is 
full  needfary  to  know  the  Proportion,  which  the  whole  quantity  of 
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the  CraJJamentum  contained  in  Blood  bears  to  the  Serum,  To  this  end 
Mr.  £^/<?has  given  us  two  feveral  Obfervations  of  the  weights  of  the 
CraJJamentum  and  Serum ,  after  they  have  feparated  one  from  another  in 
the  Porringer.  But  befides  the  difficulty  of  making  this  Experiment 
with  any  tolerable  exa<ftnefs,  it  is  to  be  confider’d,  that  there  is  a  great 
deal  of  Serum  contain’d  in  the  interfaces  of  the  Globules,  that  compofe 
the  CraJJamentum.  This  difficulty  however  is  in  feme  meafure  anfwer’d 
by  two  other  Experiments,  which  Mr.  Boyle  made  for  this  purpofe,  af¬ 
ter  the  following  manner.  He  put  a  quantity  of  the  CraJJamentum \  al¬ 
ready  feparated  from  the  Serum,  into  an  Alembick,  and  diftili’d  off  the 
remaining  Serum  to  drynefs,  but  without  drawing  off  the  Oil,  or  Vo¬ 
latile  Salt;  after  which  he  weigh’d  the  diftill’d  Liquor,  and  the  dry 
Mafs  left  behind.  By  comparing  thefe  Experiments  with  the  two  for¬ 
mer,  it  will  be  found  that  the  entire  weight  of  Serum  contain’d  in 
Blood  is  nearly  44  of  the  whole,  and  confequently  the  weight  of  the 
dry’d  CraJJamentum  is  only  two  Fifteenths  of  the  Blood. 

But  for  farther  fatisfadion,  an  Analyfis  was  made  at  my  defire  with 
a  large  quantity  of  Blood,  amounting  to  Four  Pounds  Fourteen  Out> 
ces,  by  that  ingenious  and  skilful  Chymift,  Mr  .John  Brown.  From 
this  was  obtain’d,  with  a  very  gentle  heat,  two  Pounds,  Fourteen 
Ounces,  and  fix  Drachms  of  a  Phlegmatick  Liquor,  that  had  fcarce 
any  thing  of  the  fetid  Scent,  which  is  ufual  in  the  diftiliation  of  Ani¬ 
mal  bubftances  ,*  and  it’s  Specifick  Gravity  was  nearly  the  fame  with 
that  of  common  Water,  being  but  icoo,8.  This  being  mixt  with  a 
Itrong  lolution  of  Alum,  fcarce  afforded  any  Coaguhm ;  but  exhibited 

^uCani!aMtab^  °Pe.  upon  n?ixture  with  a  Solution  of  Roman  Vitriol. 
1  he  diixillation  being  continued  with  the  fame  Heat,  we  had  feven 

Ounces  more  of  Phlegm  confiderably  impregnated  with  Volatile  Salt 
as  was  manifeft  from  the  Smell.  The  Specifick  Gravity  of  this  was 
1007,  and  having  mixd  it  with  linttura  Martis  optima ,  Solution  of 
»ni°  ^onian  Vitriol,  a  large  Coagulum  was  precipitated.  In 
cmiiliing  thefe  there  was  loft  by  Evaporation,  two  Ounces  and  two 
Drachms. 

The  third  portion  of  Liquor,  being  rais’d  with  a  ftronger  Fire  a- 
mounted  to  feven  Ounces  fix  Drachms.  This  was  reddifh,  and  Tur- 
bid  and  fo  ftrongly  charg’d  with  Volatile  Salts,  that  it  might  very 
well  deferve  the  name  of  Spirit.  It’s  Specifick  Gravity  was  ic8o  1. 
Befides  thefe  we  had  feven  Drachms  of  Volatile  Salt,  an  Ounce  of 
1  eight  Ounces  Four  Drachms  of  Caput  Mortuum ,  which  ftill 

mam  d  lame  fmall  remainder  of  the  Oil,  as  was  manifeft  from  its 
UKing  Fire  at  the  flame  of  a  Candle.  In  this  latter  part  of  the  O- 
peration  was  loft  three  Ounces  feven  Drachms. 

6  l  <£on  Peking  due  allowance  for  the  difference  between  the  Speci- 
ya-VrUirS  °f  the  lhrce  fiftt  Portions  of  Liquor  and  that  of  Serum, 

,  .  ,  1  e  ^or  w^at  was  ioft  In  the  two  feveral  parts  of  the  Operation, 
v  11c  we  may  teafonably  conclude  to  have  been  of  a  Specifick  Gra- 

•  f  ^  '  vicy 
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vity  nearly  the  fame  with  that  of  the  Liquor  drawn  off,  k  will  be 
found,  that  the  quantity  of  Serum  contain’d  in  this  Mafs  of  Blood  was 
about  44  of  the  whole  Weight,  and  confequently  that  the  quantity 
of  Craff amentum  was  TaT  of  the  fame  Weight.  If  we  calculate  therefore 
upon  this  Suppofition,that  the  weight  of  the  Globular  part  of  the  Blood 
is  -V  of  the  whole,  we  (hall  find  the  Specifick  Gravity  of  a  Blood  Glo¬ 
bule  to  be  to  that  of  Water  as  1277  to  icoo.  If  we  follow  the  propor¬ 
tion  of  TaT  which  refults  from  Mr  Boyle s  Experiments,  the  Specifick 
Gravity  of  a  Blood  Globule  will  be  1242. 

But  this  computation  is  in  all  appearance  a  great  deal  too  large  ,* 
for  we  cannot  be  aflur’d,  that  our  whole  quantity  of  aqueous  Liquor 
was  rais’d  from  the  Serum  of  the  Blood.  On  the  contrary  it  is  more 
than  probable,  that  a  confiderable  part  of  it  was  afforded  by  the  Blood 
Globules  themfelves,  efpecially  in  the  latter  part  of  the  Operation, 
when  their  texture  muft  of  necedity  have  been  broken  and  diffolv’d 
by  the  drong  Fire  that  was  made  ufe  of.  To  prove  this,  we  need  on¬ 
ly  confider  the  condition  of  the  dry’d  Craj] amentum,  after  the  Phlegm 
is  drawn  off,  that  being  now  a  hard  and  brittle  Suhdance  :  whereas 
the  Globules  in  their  natural  State  are  foft  and  yielding.  For  which 
reafons  it  may  perhaps  be  more  fatisfaclory,  if  we  attempt  to  find  the 
quantity  of  the  Globular  part  of  the  Blood  after  another  manner.  It 
appears  therefore  from  Mr  Boyle  s  Obfervation,  that  the  quantity  of 
Serum ,  which  may  be  pour’d  off  from  the  Crajfamentum,  is  about  one 
half  of  the  whole  Mafs.  The  remaining  Crajfamentum  confids  of  the 
Blood  Globules;  and  a  quantity  of  Serum  filling  up  the  Interdices  be¬ 
tween  them;  which,  if  the  Globules  keep  their  Spherical  Form,  may 
eafily  be  found  by  the  principles  of  common  Geometry,  to  be  nearly 
one  half  of  the  bulk  of  th q  Crajfamentum:  but  if  the  Globules  by  their 
preffure  againft  one  another  change  their  Figure,  the  quantity  of  Serum 
will  be  fomething  Iefs.  If  this  quantity  of  Serum  lying  between  the 
Blood  Globules  be  added  to  that  pour’d  off,  it  appears,  that  the  Strum 
contain’d  in  Blood  is  about  4  of  the  whole  bulk,  and  confequently 
that  the  Blood  Globules  make  about  4  of  the  whole.  From  which  we 
fhall  find  the  Specifick  Gravity  of  the  Blood  Globules  to  be  to  that  of 
Water  as  1126  to  1000.  If  we  fuppoi'e  the  Blood  Globules  to  make  4, 
4,  or  4  of  the  whole  bulk,  their  Specifick  Gravity  will  be  refpeftive- 
ly  1174,  115-0  1102,  or  1078.  So  chat  upon  any  of  thefe  Suppolici- 
ons,  the  Specifick  Gravity  of  the  Blood  Globules  will  be  confiderably 
greater  than  that  of  the  Serum ,  and  confequently  they  cannot  be  iup- 
pos’d  to  be  Veficles  fill’d  with  an  Aereai  Subdance. 

It  will  therefore  perhaps  be  askt.  What  do  they  really  confid  of? 

In  order  to  come  to  a  Solution  of  this  Quedion,  it  may  be  proper 
to  take  notice.  That  Blood  is  compos’d  of  Phlegm,  Oil,  Volatile  and 
Fixt  Salts,  and  Earth.  For  as  to  the  Spirit,  we  look  upon  it  with 
Mr  Boyle,  to  Con  flit  of  the  Phlegm  and  Volatile  Salt  united  together. 

That  the  S.rttm,  upon  a  Chymical  Analyfis,  exhibits  a  great  deal  of 

the 
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thefirft  of  thefe,  and  the  others  in  a  very  (mail  quantity.  That  on  the 
contrary  the  Craffamentum  yields  much  lefs  Phlegm,  but  the  other  Prin¬ 
ciples  much  more  copioufly  than  the  Serum. 

From  which  Data ,  I  think,  we  may  fafely  conclude,  that  the  Craffa - 
mentum,  or  Globular  part  of  the  Blood,  confifts  of  fome  Phlegm  united 
with  the  Oil  and  Salts,  and  a  fmall  quantity  of  Earth.  But  what  is 
theexad  proportion  of  thefe  feveral  Principles  to  one  another,-  what 
alterations  are  produced  in  the  Body  by  a  change  of  this  proportion  ; 
how,  and  in  what  part  thefe  Globules  are  form’d  by  what  means 
they  preferve  their  Figure,  without  diffolvingin  theS  rum,  or  uniting 
with  one  another;  what  variations  are  made  in  their  Specifick  Gravi¬ 
ties  by  Heat  and  Cold,-  and  what  are  the  effedb  of  thofe  Variations, 
are  Queftions  not  very  eafy  to  be  folv’d,  and  yet  of  fo  much  impor¬ 
tance  to  the  Animal  Oeconomy,  that  it  were  greatly  to  be  wifht,  we 
had  a  number  of  Data  fufficientto  determine  them. 

The  following  Experiments,  ferving  to  confirm  the  Method  laft 
made  ufe  of,  for  finding  the  Specifick  Gravity  of  the  Blood  Globules, 
it  may  not  be  improper  to  relate  them. 

Augufi  6.  1719.  I  took  a  lump  of  the  Craffamentum  and  wafh’d  it 
gently  in  fair  Water,  to  free  it  from  the  loofe  Globules,  which  preci¬ 
pitating  out  of  the  Serum,  after  the  Coagulum  is  form’d,  do  not  unite 
into  one  Body  with  it.  This  done,I  laid  it  on  a  Spungy  brown  Paper, 
in  order  to  drain  off  the  fuperfluous  Moifture.  After  which,  weighing 
it  firfl  in  Air,  and  then  in  Water,  I  found  its  Specifick  Gravity  to  be 
10834*  Another  lump  of  the  fame  Craffamentum  being  weigh’d  in  the 
fame  manner,  its  Specifick  Gravity  was  1082,9. 

September  18.  1719.  I  found  the  Specifick  Gravity  of  another  piece 
of  Craffamentum  to  be  1082,1.  A  fecond  piece  from.the  Blood  of  a 
different  Perfon  gave  me  1086,1.  A  third  from  the  fame  Perfon  gave 
1086,6.  From  this  it  follows  that  the  Specifick  Gravity  of  the  Blood 
Globules  is  at  leaf!:  1084,  which  is  the  Medium  between  thefe  five  Ex¬ 
periments.  But  if  we  allow  one  half  of  the  bulk  of  the  Craffamentum 
ico  cpnfift  of  Serum ,  filling  up  the  Spaces  between  the  Blood  Globules, 
we  mall  find  their  Specifick  Gravity  to  be  1138.  From  this  we  muft 
make  a  fmall  abatement,  becaufe  fome  part  of  the  Serum  muft  have 
been  fqueez  d  out  from  between  the  Globules,  by  their  yielding  to  one 
anothers  Preffure,  when  the  lump  of  Craffamentum  lay  upon  the  Paper: 
and  this  will  reduce  their  Specifick  Gravity  fufficiently  near  to  1126, 
as  we  had  before  determin’d  it. 


tis  of  a  dull  red  •  where  thin,  inclining  to  yellow  ;  but  the  whole  fo 
menGed,  as  to  reprefent  very  near  the  Top  of  an  Yew-tree,  in  a 
2  Landskip, 
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Landskip,  having  its  fuppos’d  Branches  of  a  red  and  yellow  confufed- 
Iy  intermixt.  Not  fatisfy’d  with  this  Appearance,  though  try’d  eleven 
different  Ways,  I  view’d  by  diluting  one  third  of  thick  in  the  Serum 
of  Blood,  and  laying  it  on  my  Glafs,  I  could  fee  the  red  Branches,  as 
before,  and  the  Tranfparent  fill’d  with  Particles  of  great  Variety  of 
Figures,  which  I  took  to  be  the  Salts  of  the  Blood,  but  feweft  Globu¬ 
lar,  and  they  were  pellucid. 

If  the  Fluids  moving  in  an  evanefcent  Artery  appear  Globular, 

I  fuppofe,  ’tis  becaufe  the- Canal  is  round,  which  alters  the  Cafe 

much. 

At  the  fame  time,  I  fawfome  Pleuritick  Blood,  and  thought  that  us 
Branches fpread  in  a  different  method  from  the  found, and  more  ftrong- 
ly  perplext  with  overthwart  Branches, which  appear'd  black  like  Blood 
that  had  flood  two  or  three  Days.  Whether  the  Attraiftion  of  Panicles 
ariling  from  this  difference  of  Figure,  may  not  render  the  Blood  inca¬ 
pable  of  pafling  thro’  the  Capillary  Artery  of  the  Pleura  in  that  Cafe 
I  fubmit ;  but  fhould  think,  lince  the  propellent  Force  of  the  Heart  is 
leaft  at  the  Capillary  Arteries,  there  the  attradive  Force  of  the  Blood 
fhould  be  greateft  ;  and  fince  Spherical  Bodies  are  mod  attradiveof 
any  refped  being  had  to  their  Solidities,  were  the  Blood  fo  plenti¬ 
fully  flock’d  with  Globules  as  fome  fay,  we  fhould  never  be  free  from 
Obftrudions,  the  neceffary  Confequence  of  this  attradive  Force. 

If  in  any  thing  I  have  err’d  l  am  ready  to  retrad. 

IV.  Madam  R - ’s  Girl  fell  into  violent  Convulsion  Fits;  and  jlZthw 

while  (he  was  in  them  voided  a  large  quantity  of  Blood  by  tne  Mouth,  m  a  childyhy 
the  Nofe  the  Ears,  and  the  Eyes.  The  Mother  fhew’d  me  fome  Dr.  Mongi- 

bloody  Tears  flie  had  gather’d.  All  thefe  Symptoms  were  over  in  not, 

half  an  hours  time,  and  the  young  Girl,  that  lome  days  before  had?- 
been  taken  with  a  violent  Head-ach,  attended  with  a  Fever,  and  a 
miehtv  oDDreflion,  was  very  well  prefently  after  that  Hamorrbagia. 

Tlfe  iamePaccidents  as  I  hear/have  happened  feveral  times. 

She  was  between  two  and  three  Years  old,  when  on  a  fudden  ihe 
complain’d  of  a  violent  Head-ach :  She  was  alfo  obferv  d  to  be  feaver- 
ifli,  and  extremely  reftlefs.  At  the  fame  time  her  Eye-lids  did  very 
much  fwell,  and  they  were  fo  heavy,  that  one  could  hardly  open  her 
Eyes  but  with  a  great  deal  of  pain.  Thefe  fymptoms  did  continue 
for  three  or  four  Months,  though  fometimes  more  or  lefs  violent.  At 
]aft  (he  fell  into  Convulfive  Motions  of  her  Arms,  Legs,  and  other 
parts,  and  thefe  were  very  fierce  for  two  days,  till  fhe  began  to  bleed 
by  the  Nofe,  the  Mouth,  the  Ears  and  the  Eyes.  The  Linnen  Cloaths, 
that  were  then  applied  to  the  Eye  lids,  were  all  wet  and  bloody.  This 
tiamorrbaiia  lafted  above  a  day  ;  and  what  is  more  remarkaole,  When 
it  was  expected  that  the  Child  fhould  be  extremely  weakned,  file  found 
herfelf  fo  well  freed  from  her  Illnefs,  that  fhe  came  to  her  Gaiety  a- 
gain  and  ask'd  for  fome  Vi&uals.  Within  twelve  Months  alter  me 
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had  four  of  thefe  Attacks,  but  not  fo  great  :  in  particular,  the  Convul- 
fzon-fits  were  very  inconfiderable,  in  comparison  of  the  firft.  The  fame 
Symptoms  did  not  return  again  above  two  or  three  times  every  year, 
and  the  Head-ach  did  not  continue  above  eight  days  before  the  Bleed¬ 
ing:  and  even  then  it  was  much  more  Supportable.  About  two  months 
ago  I  was  Sent  for  to  See  the  Girl,  who  is  now  feven  years  old.  I 
found  her  in  Bed,  complaining  extremely  of  a  Head-ach,  attended 
with  a  Feaver,  a  great  Catarrh ,  and  fuch  a  fhortnefs  of  breath,  as  if 
She  had  had  a  Peripneumonia .  She  had  been  three  days  in  that  conditi¬ 
on.  I  told  the  Mother,  my  opinion  was  fhe  Should  be  blooded  pre¬ 
sently  ,•  but  it  being  very  late,  it  was  put  off  till  next  morning,  and 
then  indeed  it  was  needleSs ;  for  very  early  in  the  morning,  after  Some 
Convulsion  fits,  fhe  began  to  bleed  from  the  NoSe,  the  Mouth,  &c+ 
When  I  came  it  was  aimed  over,  fo  that  I  could  only  fee  a  little  bleed¬ 
ing  from  the  Mouthy  but  all  the  people  in  the  houfe  told  me  they  had 
Seen  the  Blood  drop  from  all  theSe  parts.  The  Girl  was  then  pretty 
well,  without  any  Feaver  or  Catarrh:  She  could  breath  freely,  was  in 
good  humour,  and  had  a  good  Stomach  ;  and  ever  Since  has  continued 
in  perfect  health. 

tr tr dinar 7  p*-  .  V.  Mr.  H.  had  (from  his  Infancy,  as  he  has  been  inform’d,  but  to 
nodical  Hae-  his  certain  knowledge)  from  as  far  back  as  he  can  remember,  up  to 
moirhage,  by  the  twenty  fourth  year  of  his  age,  a  Periodical  Hemorrhage  in  one  of  his 
Thumbs.  The  Time  of  the  Eruption  was  about  the  full  of  the  Moon, 
zTlu”'  ~ ‘ "'feldom  more  than  a  day  before  or  after  it.  The  Orifice  (to  Speak  more 
exadl)^  on  the  Right  fide  of  the  Nail  of  the  Left  Thumb.  He  has 
not  known  the  Blood  to  be  lefs  in  weight  at  any  one  Turn,  or  Perio¬ 
dical  DiScharge,  than  four  ounces ;  and  is  pofuive,  that  when  he  came 
to  be  fixteen  years  of  age,  the  quantity  was  then  encreas’d  to  half  a 
pound  at  each  eruption;  he  and  his  friends  having  often  view’d  the 
quantity,  and  found  it  to  be  thus  much.  The  Manner  of  the  Flux 
was  aifo  remarkable;  for,  without  any  Pain  of  Head,  Streightnefs 
of  Breath,  or  any  Signs  of  Fulnefs,  or  other  Symptoms  whatever  ob¬ 
served  by  hihi,  excepting  only  a  ftiffnefs,  on  the  utmoft  Joynt  of  the 
Said  (Left)  Thumb;  the  Blood  ufed  to  (pin  our,  with  a  considerable 
force,  on  a  Sudden,  in  Several  little  ftreams,  and  continue  fo  to  do, 
until  the  greater  part  of  the  quantity  was  discharged.  Under  this  dll- 
charge^  however  copious,  he  was  Itrong  and  vigorous  to  the  age  of 
twenty  four,  from  his  molt  early  and  tender  years.  At  that  age  (of 
24)  finding  this  Evacuation  troublefome,  and  being  uneafie  under  it, 
he  fear’d  with  a  hot  Iron  the  part,  which  ufed  to  open  and  give  vent 
to  the  flux  of  Blood.  I  faw  that  part,  it  was  hard  and  callous  to  the 
diameter  of  4  of  an  inch.  The  fearing  had  ftopt  the  Haemorrhage  to 
the  day  I  took  this  account,  (which  was  on  Dec.  ix.  1697,)  that  is, 
about  twenty  years. 

This  itoppage  was  in  its  effe&s  very  dangerous,  and  of  ill  confe- 

quence; 
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quence;  for  within  one  quarter  of  a  year  after  k  he  fell  into  a  Sputum 
Sanguinis }  bringing  up  from  his  Lungs  vaft  quantities  of  Blood.  This 
new  Complaint,  together  with  a  Cough  attending  it,  reduced  him 
very  low  ;  fo  that  his  Phyfician,  old  Dr.  Dike  of  Somrfetjhire ,  (a  perfon 
of  great  Learning  and  Experience  in  our  Profefiion;  thought'him  ut¬ 
terly  loft  in  a  Confumption;  but  by  frequent  Bleeding,  &c.  deliver’d 
him  from  this  Hamoptoe :  but  in  a  very  little  time  the  Patient  fell  into 
a  moft  violent  Colic  ,*  from  no  other  occafion  (that  he  could  difcover) 
than  his  late  illnefs,  putting  on  a  new  form,  and  the  matter  fettling  on 
the  Bowels,  This  Colic  was  in  good  meafure  overcome  by  Purging 
Medicines,*  but  a  difpofition  to  it  ftill  remains ;  for  he  has  ever  fince 
been  often  troubled  with  it  (as  alfo  with  a  Spitting  of  Blood)  on  the 
leaft  excefs  of  Cold  or  Motion-  He  has,  ever  fince  the  ftoppage  of 
that  firft  Haemorrhage,  been  weak,  fickly,  of  a  fallow,  faint  look  ; 
much  impair’d  as  to  health,  in  comparifon  to  what  he  enjoy’d  during 
the  time  of  its  Periodical  Returns  ,*  and  gives  an  Argument,  That 
when  Nature  has  chofen,  and  for  fome  length  of  time ,  exercifed  new  and  extra - 
ordinary  methods  of  Oeconomy ,  jhe  feems  to  be  as  fond  of  their  Continuance ,  as 
at  other  times,  and  in  her  weft  regular  fiatei  jhe  is  of  that  which  is  her  tncfi 
ufual  and  ordinary  courfe. 


VL  Honeftiffima  vifendaeque  fpeciei  Juvenis,  cui  natura  ad  18  an-  An  Emp~ 
jium,  integerrimarn  veletudinem  hilaremque  genium  dederat,  per  mul-  ti<m  of  Blood 
tiplices  nunc  drnfta  morborum  modos  incidit  in  fluxum  fanguinis  ex 
inufitatis  partibus,  &  tandem  in  deterrimam  partialis  fudoris  fpeciem  ^Aj.by  Dr. 
ex  ambitu  corporis.  Quamprimum  in  ea  a?tate  concipienda?  fpei  ap-  Mcliporitus. 
tiffima  gravi  fenfu  correpta  fuit,  poft  diuturnum  ftomachi  laborem  2144. 
ccepit  fanguinem  tufli  expuere  occafione  ementitae  ple'uritidis,  qua  die 
nona  Aprilis  febricitabat  cum  dolore  lateris,  &  difficiii  refpiratione  : 

Qfuarto  infultiis  die  thoracis  morbo  evanefcente,  capitis  dolore,  quo  & 
antea  laboraverar,  gravari,  &  fine  levamine  fanguinem  furidere  e  nari* 
bus  obfervabatur;  quocirca  hujus  copiatn  e  pede  detraxit  Chirurgus  Tami* 

Haris,  qui  bis  eductum  primisdiebus  ex  brachio  gelatincfum  infpexerat. 

Verum  baud  decrefceret  morbus,  qui  conceptum  virus  in  promptu 
habebat’rnovere  ad  ulteriora  ;  hinc  fuperaddita  eft  affli&a?  Juveni  Car- 
dialgia,  unde  vomitus  primum  vifcidi,  &  viridis  humoris,  mox  fan¬ 
guinis,  nec  proinde  capitis  segritudine  allevabatur,  quin  circulo  quo- 
dam  ordinato  recurrentibus  purpureus  liquor  ex  utraque  parte,  &  ad 
multos  dies  prodibat.  Malorum  impcrtuna  viciflitudo  nimis  adhuc 
increbuit,  cum  circa  initium  Mail  erumperent  Menfes,  &  prout  ipfi  mos 
erat  in  fufficienci  menfura.  Chirurgus  Manna  potionem  exhibuit  poll 
feptimum  diem,  &  abea  licet  nonparum  perturbata  in  pejus  aegra  ruere 
videretur,  attamen  paulo  poftea  febris  in  totum  ceffavit,  qua?  antea 
plus  vel  minus  una  cum  vigiliis  ingravefcens  fuerat  continua.  Vix  per 
integram  hebdomadam  habuit  otium  morbus,  cum  febris  ruifus  invafit 
comitata  dolore  artuum,  &  pociffimum  veneris  quibus  licet  fefe  o  ius 

T  z  expediverit 


Of  the  Veins,  Arteries,  and  Blood ,  Part  II 

expedient  abfumpto  nertipe  Oleo  Amygd.  dulcium  reft,  fins  igne  ex-' 
tra&6,  nihilominus  conftans  vomitionis  moleftia,  &  fanguinis  ja&ura 
fummopere  urgebant.  Diro  Symptomati  ut  occurrerent  Clariffimi: 
Medici,  confuluerunt  in  minori  dofi,  &  per  vices  fanguinem  ex  Sal- 
vatella  detrahere,  anodina,  adftringentia,  &  alia  quam  plurima  adhi- 
bere,-  quod  etfi  executioni  mandatum  fuerit,  inconftanti  methoda 
procedens  efte&us,  frequentiores  excretionum  vias  fere  omnes  cum 
attigiftet,  cacpic  per  inufitatas  errare.  ■, , 

Cum  igitur  circa  inicium  Jmii  rhefaurus  vitalis  exauribus  effluxiffet, 
paulo  poft  curiofiori  fpe&aculo  ex  acumine  digitorum  primo  manuum* 
deinde  pedum  fe  fundere  vifuseft;  Mox  ex  umbilico,  8z  ex  angulo 
oculi ;  bine  pluries  per  fudorem  inde  tandem  ex  medio  peeftore,  poftea 
ex  pede,  eoq;  loci,  ubi  tunditur  Saphena,  tandem  ex  utraque  vola 
manuum,  &  ex  oppofita  parte  ;  poft  biduum  exmento,  no&u  ex  acu- 
mine  iinguar,  ita  ut  quatuordecim  dierum  fpacio  diferimen  hoc,  veluti 
tabu lo fum  maxima  ex  parte  abfolverit.  Motus  novitate  rei,  &  Ami- 
corum  impulfu  veni  ad  Juvenem,  quam  miratus  viribus  mediocriter 
conftare,  8z  jucundo  vultu  fingula  mihi  enarrare,  prout  ab  aliis  audi- 
veram  :  Adhuc  cernere  erat  fuperftitem  cicatriculam  in  vola  finiftra* 
man  us  ad  inftar  inaequalis  pun<ftur#  leviter  impreftam,  unde  fanguis, 
piiuie  fiuxerat,  retulitq;  id  non  fine  fenfatione  trifti  fa<ftum  fuiffe,  uti 
temper  eontigerar,  cum  ex  fpeciali-  loco  prodiret ;  ubi  vero  ex  pedore, 
aut  aliis  partibus  fudoris  fpecie  emanaverat,  nullum  apertum  pori  re- 
liquerat  veftigiutn  ,*  id  tantum  ex  indufiis  patebat,  quorum  duo  vidi  ad 
iatitudinem  leuti  aurei  cruore  rofeo  fparfim  coloraca.  Die  14  Junii 
apparemibus  menftruis  jufto  copiofioribus,  inde  fublatum  morbum 
nonnulii  crediderunt,  potiftimum  quod  viginti  dierum  inducias  feciffet. 
\  erum  inchoato  altero  fudoris  exordio,  &  ad  multum  tempus  prece¬ 
dence  mifei la  debilitari  fendebacur,  &  fanguis  difcolor  apparere.  Hinc 
recreandi  fpiritus,  mutand^q;  fortune  giacia  in  alterum  aerem  fefe 
tranftulit.  At  qualis  fecefferat,  rediit  ad  Urbem  die  quinta  Augufcii 
iino  innrmior,  quod  prater  morbi  acerbitatem,  artis  quoq;  methodo 
exhaulta  ulteriorem  jsduram  fuiftet  experca.  Hinc  non  diffimiii  mo* 
00  progrediente  agritudine,  &  paucis  tantum  habitis  intepvallis  efiun- 
dendo  languinem  modo  ex  una  parte,  modo  ex  altera,  fa^pius  per 
mdorern,  quod  reliquum  erat  ejufdem  menfis,  &  medium  Septembris 
coniecerat.  Petii  <egra?  domum,  &  accidie,  quod  forte  expetiveram, 
ex  dolore  Iancinand  in  extremo  unius  digiti  maniis  admonitam  fuiffe 
^anguinem  inde  extillaturum,  quern  notavi,  veluti  ex  profundiori 
p^ndura,  mox  ex  altera  parum  diftanti  guttatim  decidere,  &indufium 
tupra  Pecrus  recenti  macula  fignari  videram  priufquam  recederam.  Poft 
triauum  rairabiliorem  fanguinei  fudoris  copiam  exhibuit.  Vel  nullum, 
aut  cxigui  momenti  fudorem  deinceps  paffa  eft.  Attamen  reticere 
non  debeo  ex  levi  excoriatione  fupra  maleolum  cafu  torture  pedis  fac* 
^a  ubenorem  inde  penum  feroficatis  effluxiffe,  ut  ftipcicis  remediis,  & 
wompreiiis  raiciis  non  facile  fifteretur.  Omnium  Senior  Medicus  Fa* 

bricin& 
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bricius  Ardifonus,  qui  nonagefimum  attingit  annum,  retulic  mulierem 
annorum  triginta  fe  olim  curaffe,  cui  fuppreffe  erant  menfes,  &  fan- 
guis  ad  mukum  tempus  ex  oculi  angulo  fluebar,  revocatis  nimirum  . 
Menftruis  ad  confueta  nature. 


CHAP.  VI. 

T he  Bones,  Joynts  and  Mufcles . 


i. 


Plate  6 . 
4„  . 


F'g-  5* 


John  Marjh  of  the  Parifh  of  Denton  in  Kent ,  when  about  fixteen  years 

old,  was  troubled  with  a  Tumor  on  his  Arm,  in  the  end  of  a  con*  ,ACa1!usJ??~ 
tinual  Fever,  which  feem’d  to  be  a  Critical  Difcharge  of  the  Humour  Os  htr^ 
of  the  Feaver  on  his  Arm  ,*  he  was  managed  by  a  Surgeon  of  the  Pa-  meri,  by  Mr. 
rifh  for  two  Years  together  for  this  Tumor,*  at  length  there  being  Fawieiyi.^  12. 
no  appearance  of  a  Cure,  he  was  fent  to  me  :  At  firft  Drafting  z^66‘ 
found  two  Sinuous  Ulcers  in  his  right  Arm,  one  upwards  about  the 
Deltoid  Mufcle,  the  other  under  the  upper  part  of  his  Arm,  within  an 
Inch  and  half  of  the  Juncture  of  the  Cubitus ;  the  Sinus  above  palling 
upwards  within  an  Inch  and  half  of  the  Juncture,  and  downwards  to 
the  Cubitus.  The  Sinus  of  the  lower  part  pafs’d  downwards  to  the 
Cubitus ,  and  upwards  about  an  Inch  and  half.  When  both  thefe  Sinus 
were  laid  open,  the  Bone  foon  fhewed  itfelf  carious  and  loofe,  fo  that 
I  eafiiy  took  it  out,  and  was  about  five  Inches  long.  Three  Weeks 
after  came  off  another  Spelt  of  Bone  of  the  inner  fide,  about  two  Inch¬ 
es  long,  having  the  Channel  of  the  Marrow,  Fig.  y.  Thefe  Ulcers 
with  much  Care  and  Diligence,  were  cur'd  very  well  in  nine  Months, 
and  the  place  of  the  Bone  is  fo  well  fupply’d  with  a  ftrong  Callus ,  that 
he  is  not  only  very  ftrong,  but  can  life  Fifty  pound  Weight  with  that  _ 

Arm. 

II,  A  Compound  Fra&ure  happening  in  the  Thigh  of  a  young  Man  ACalktfu^ 
about  feventeen,  I  was  obliged  to  take  out  the  whole  Subftance  of  t\\QPbin£  the  „ 
Os  femoris  about  two  Inches  ,*  and  yet  by  keeping  a  due  Extenfion,  t£e 
Nature  did  in  four  Months  fupply  fuch  a  Callus ,  that  the  Part  is  not  a  r;Sj  ^  Mr. 
quarter  of  an  Inch  fhorter  than  on  the  other  Side  ;  and  the  Perfon  is  Sherman.  ». 
as  ftrong  as  ever,  and  walks  without  any  Lamenefs.  45*- 

Ilf.  1  .'The  Wife  of  Tho .  Steven  of  Maidenhead  in  the  County  of  Berks ,  A  Wm%n 
(aged  about  62  Years)  wasfeized  with  a  Fever  about  the  latter  end  of ieg 
November  1697.  Fler  Phyfician  ufed  various  Remedies  to  remove  her  and gre*teft 
Fever,  which  in  about  14  Days  terminated  in  a  Tumor  and  Numnefs  ef  her 
in  her  left  Foot,  both  which  did  by  degrees  creep  up  her  Leg,  and  half G'*re*e* b 

way  up  her  Thigh.  A  Fomentation  was  ordered  by  her  phyfician^Cai’ 
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made  of  Centaur.  Abjinth.  Hypsric.  &e .  boy  I’d  in  a  ftroftg  Lixivium  ;  ard 
after  fomenting,  he  order'd  them  to  anoint  her  Foot  and  Leg  with 
Ol.  Terebinth,  wherein  Galbanum  was  diffolved.  This  Method  they  bad 
ufed  daily  for  a  Month  before  Lfaw  her.  Coming  Jan.  3.  1^78.  from 
Henhy  upon  Thamei  (where  I  then  lived)  to  fee  feme  Friends  and  Re¬ 
lations  I  had  at  Maidenhead ,  they  defined  me  to  fee  this  poor  Woman  • 
/  which  I  did,  and  found  her  in  the  following  Condition,  (viz,.)  Her 

Foot  and  Leg  cold,  infenfibie,  wither'd,  hard  as  if  dry'd  in  a  Chim¬ 
ney,  and  of  a  dark  Tawney  Colour.  Her  Knee  was  fweil’d,  and  had 
feveral  large  black  Spots  upon  it,  which  pitted  when  prefs’d  with  my 
Finger,.  There  was  feveral  Di  (colourations  in  the  Skin  half  way  up 
her  Thigh.  She  complained  of  great  Pains,  efpecially  at  Nights  in 
her  Knee  and  Thigh, yet  could  not  feel  me  when  1  touched  thofe  Parts- 
Her  Fever  was  now  encreafed  again,  and  fhe  was  delirious  fome  times' 
She  begg’d  heartily  of  me  for  Help  ;  but  aiafs!  what  could  Ipropofe 
to  relieve  her  ?  Nothing  but  the  taking  off  her  Thigh,  which  flie 
would  not  confent  to.  1  was  not  forry  for  her  not  admitting  of  that 
Operation,  becaufe  I  could  not  expedt  any  Succefs  in  the  performing 
it,  by  reafon  of  her  Age,  Weakness,  &c.  So  I  took  leave  of  her  fup. 
pofing  I  fhould  never  fee  her  more.  I  advifed  her  Friends  to  continue 
the  ufe  of  the  Fomentation,  which  they  did  almoft  Night  arid  Day. 
About  a  Month  after,  I  coming  to  Maidenhead ,  was  fujprized  to  find 
this  poor  Woman  alive.  There  was  now  a  Difcharge  of  a  Black  Far- 
rid  .Matter,,  ae  a  final!  Orifice  about  the  middle  of  the  Infide  of  her 
Thigh,  which  Orifice  I  enlarged  to  make  a  better  Difcharge  for  the 
Matter.  1  like.wife  cut  into  a  Tumour  that  appeared  upon  her  Knee 
but. found  nothing  in  it  but  Wind.  I  then  took  leave  of  her,  (as  before) 
advifing  to  continue  fomenting  daily.  About  a  Month  or  7  Weeks 
afterwards,  I  came  to  Maidenhead  again,  and  found  her  alive  and  to 
my  admiration  faw  how  Nature  had  made  a  perfect  Separation  of  the 
mortify  d  Flefh  from  the  found,  quite  round  the  Thigh,  the  Bone  of 
the  Thigh  lying  wholly  bare,  above  the  breadth  of  four  Fingers  and 
deprived  of  its  Periofieum .  The  Flefh  above  was  frefh  and  florid 
and  had  good  white  Matter  upon  it.  I  now  perfwaded  her  to  let  me 
cake  riff  her  Thigh,  which  I  did  about  2  Fingers  breadth  in  the  found 
Tlefh  (  became  the  Flefh  ran  tapering  down  to  the  Bone/)  by  which 
I  made  the.  Stump  pretty  even.  I  he  Bleeding  was  little  by  reafon 
tnat  the  Veins  and  Arteries  (  which  were^eaten  afunder  by  the  mortify- 
ing  Matter.)  Nature  had  clofed  again.  I  d reft  the  Stump  with  Pul. 
Reftnng  mixt  with  Album  Ovor.  fpread  upon  Pledgets,  and  dipt  in  Ol. 
Terebinth .  hot.  1  he  next  Dreffings  I  ufed  Digeftives,  and  performed 
the  reft  of  the  Cure  according  to  the  Rules  of  our  Art. 

A  Remark  J^Tb°uc  the  beginning  of  Otlober  laftlhapned  to  be ’at  Maidenhead, 
w.  Cowper.  where  I  law  the  Woman  whofe  Cafe  is  here  related  ;  fhe  appeared  to 

ik' 43‘  j  Ve/J  d^c^Pi(^  anc*  would  have  fhewn  me  the  Stump  of  her  Thigh, 
but  the  Coldnefs  of  the  Weather,  fhe  faid,  would  make  it  uneafie  to 

her 
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her.  I  felt  it  through  her  Cloaths,  and  the  end  of  the  Stump  feem’d 
to  be  not  above  four  or  five  Inches  below  the  Trunk  of  her  Body. 

Since  I  have  fo  frequently  found  the  large  Trunks  of  the  Arteries  of 
the  Thighs  and  Legs  of  Aged  People  petrified,  as  I  have  mention’d 
in  the  *  Tranfatfions ,  Numb,  280.  and  molt  commonly  in  thofe  who  have  *  <v.  fupr.  p; 
had  Gangreens  in  the  Legs,  &c.l  am  apt  to  fufpedt  the  like  happen’d  *34. 
in  the  Crural  Artery  of  this  Woman,*  which,  like  a  Ligature,  did  at 
length  put  a  total  (top  to  the  Influent  Blood  below  that  Stri&ure. 

IV.  The  Tumour  is  of  a  Schirrous  nature,  fpringing  from  the  a  s&irrous 
Thigh  Bone,  fomewhat  tending  to  that  of  a  Cancerous.  It  firft  took  fn  thi 
its  rife  about  2  years  ago  in  a  Child  10  years  old,  juft  above  the  Patel-  a  my  and. 

la,  without  any  evident  caufe,  and  hath,  notwithftanding  all  poilible  517.  ^. 

Care,  expanded  itfelf  fo,  that  it  now  occupies  the  whole  Thigh,  to 
the  very  Groin,  and  has  extended  it  to  above  a  Dutch  Yard,  in  Gir- 
cumference.  As  it  encreafes  very  much  daily,  it  mult  foon  exhauft 
the  Patients  Strength. 

V.  The  Os  ftmcris  belong’d  to  an  old  Woman  turn’d  of  Fourfcore,  A  ^ 

who  only  fell  from  her  Chair  whereon  (lie  was  fitting,  and  thereby  fuf-  the  Thigh  Bone 
fered  this  breach  of  continuity  in  the  Subftance  of  the  Bone.  She  lived  by  Dr  Dou- 
three  Weeks  after  it  ;  and  tho5  it  never  was  reduc’d,  yet  fhe  complain-  gias*  »•  549- 
ed  of  very  little  or  no  pain,  which  may  feem  very  extraordinary.  It  is?*  $o1, 
obfervable  that  the  Fratfture  is  not  only  Oblique,  near  the  Neck  of 
the  Bone  ,*  but  that  each  Trochanter,  L  e.  the  two  proceflfes  near  its 
Cervix,  are  likewife  broke  fhort  offj  and  that  they  were  both  drawn 
up  almoft  as  high  as  the  Head  of  the  Bone  itfelf*  by  the  ftrong  con¬ 
traction  of  the  Glutei  and  other  Mufcles. 


VI.  A  Taper  c?nitted. 

An  Account  of  feveral  Obfervations  concerning  the  Frame  and ».  339.^,  <9,. 
Texture  of  the  Mufcles,  by  Mr.  Muys  of  Francquer.  From  the  Jour¬ 
nal  Litter  air  e  for  Jan.  and  ^eb.  17*  4*  ?•  2  3  8. 


VII.  Account s  of  Books  omitted. 

1.  De  Arthritide  fymptomatica  Differtatio.  Audore  Gulielmo  Muf-  n.u)\.p.is9T 
grave,  M.  D.  Coll.  Med.  Lond.  &  R .  $.S .  8vo.  Lond.  1704. 

2.  De  Arthritide  anomala  five  Interna  Differtatio.  Au&ore  eodem.-*JIO,f,24*5’ 
Lond.  1707. 
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CHAP.  Vll 

MonJlersy  Longevity. 

u  A  Poor  Woman  in  a  Village  new  Hit  chin,  being  in  ftrong  Labour, 
Birth  M°hTMr  A  the  Midwife  finding  the  Birth  coming  very  awkwardly,  and 
Robert  Tay-  mare  Legs  than  ufual,  after  a  tedious  time  delivered  the  poor  Woman 
lor.  n.  508  p.  0f  Twins  (defign'd  by  nature  doubtlefs,  )  but  joyned  together ;  there 
*345’  being  but  one  Trunk  of  a  Body  with  2  Necks,  on  each  a  Head,  4  Arms 
2  backwards,  and  2  forwards,  thofe  backwards  crofting  each  others 
Shoulder,  like  two  perfons  fide  to  fide.  There  is  but  one  Navel,  two 
Matrix’s,  two  Fundaments,  two  pair  of  Hips,  4  Legs :  They  had 
gone  the  full  Time,  having  Hair  on  their  Heads,  and  Nails  on  their 
Fingers  and  Toes.  The  Midwife  tells  me  they  were  alive  within  half 
an  hour  before  they  were  delivered.  They  look  very  clear  and  well. 
The  Children  are  near  *  *  Inches  long,  and  by  reafon  of  their  being 
joyned,  are  about  7  Inches  over. 

Monflroui  II.  Dec .  6 .  1706.  A  Woman  at  London  Derry  had  a  Monftrous  human 
Births,  by  Mr.  Birth}  viz.  with  2  Heads,  4  Arms,  and  but  one  Body  at  the  Navel. 
Tnm  *c  was  both  Sexes,  Female  on  the  Right- fide  and  Male  on  the  Left. 
509.  The  Right  hand  of  the  Male  was  behind  the  Females  Back,  and  the 
'  Left  hand  of  the  Female  behind  the  Male’s  Back,  holding  each  other 
as  in  a  loving  manner.  It  liv’d  but  a  little  while. 

Ill,  John  Bayles,  the  old  Button  maker  of  Northampton,  is  commonly 
reputed  to  have  been  r;o  years  of  age  when  he  dyed.  There  is  no 
Regifter  fo  old  in  the  Parifh  where  he  wasGhriftened  ,*  but  the  oldeft 
people,  of  which  fome  are  100,  others  90,  and  others  above  80  years, 
remember  him  to ‘have  been  old  when  they  were  young.  Their  ac¬ 
counts  indeed  differ  much  from  one  another,  but  all  agree  that  he  was 
at  ieaft  120  years.  He  himfelf  did  always  affirm  tharhe  was  at  Tilbury 
Camp,  and  told  feveral  particulars  about  it,*  and  if  we  allow  him  to 
have  been  but  12  years  old  then,  he  mult  have  been  130  when  he  dyed. 
He  ufed  conftandy  to  walk  to  the  Neighbouring  Markets  with  his  But¬ 
tons  within  thefe  12  years,  but  of  late  he  has  been  decrepid,  and 
carryed  abroad.  His  Dyet  was  any  thing  he  could  get.  I  never  heard 
he  was  more  fond  of  one  fort  of  Food  than  another,  unlefs  it  was  that 
about  half  a  year  before  he  dyed  he  longed  for  fome  Venifon  Palty, 
but  had  it  not.  He  dyed  the  4th  of  April  1706.  He  lived  in  3  Cen¬ 
turies,  and  in  7  Reigns.  .  .  *  JM'JI 

His  Body  was  extremely  emaciated,  and  his  Flefh  feeling  hard,  the 
(haps  of  all  the  External  Mufcles  was  plainly  to  be  fesn  through  the 

Skin. 


Death  avd 
Dijfeftion  of 
John  Bayles, 
at  150  years 
old.  by  Dri 
James  Keill. 
»♦  306.  p. 
2247. 
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Skin.  The  Abdomen  being  laid  open,  the  whole  Vifcera  appeared  in 
good  order,  but  more  pale  than  they  are  commonly.  The  Omentum 
was  very  fmall.  The  Stomach  was  very  much  diftended  with  Wind, 
and  the  Bottom  of  it  wore  extreamly  thin  in  that  part  which  is  next 
the  Spleen,  being  hardly  thicker  than  thin  Writing  Paper.  In  the  in¬ 
ner  Membrane  there  were  no  Vika.  The  Liver  was  pale,  but  upon 
cutting  was  found  perfectly  found.  The  Gail  Bladder  was  of  a  larger 
lize.  The  Spleen  was  notfo  big  as  one  of  his  Kidneys.  His  Kidneys 
were  firm  and  found,  as  were  all  the  Urinary  Pafiages.  In  the  Right 
Kidney  were  a  few  fmall  yellow  grains  of  Gravel.  The  Inteftines  were 
all  found;  the  Mefentery  was  covered  with  Fat.  The  Cartilages  of 
the  Sternum  were  not  harder  than  ufually  they  are.  The  Ribs  were 
brittle,  for  by  leaning  gently  upon  one  of  them  it  broke.  The  Lungs 
were  attacked  even  to  the  Pleura:  They  were  fpongious,  whitifh,  with 
many  fmall  black  fpots  of  Blood.  The  Cavity  of  the  Thorax  was  large 
and  clear.  The  Heart  was  large,  thick  and  fat;  and  though  he  was 
always  a  little  Man,  yet  the  Diameter  of  the  Aorta ,  before  the  Caroti - 
dales  go  off,  was  above  two  inches,  which  is  confiderably  bigger  than 
ever  I  remember  to  have  feen.  The  Aorta  in  the  Abdomen ,  and  Macks, 
was  for  the  greateft  part  Cartilaginous.  The  Bones  of  the  Skull  were 
found  and  good.  On  the  infideof  the  Dura  Mater,  by  the  Falx ,  was  a 
fmall  offification.  The  Brain  was  more  firm  and  folid  than  ufual,  and 
in  cutting,  hardly  moiftened  the  fides  of  the  Knife.  The  Ventricles 
were  full  of  Serum.  He  had  loft  the  ufe  of  his  Eyes  for  fome  years; 
but  his  Hearing  was  good  till  he  dyed*  His  Genitals,  both  Tefticles 
and  Penis ,  were  of  a  large  fize. 

There  is  no  doubt  but  that  the  weaknefs  of  his  Stomach,  and  the 
hardnefs  of  the  Aorta ,  were  the  Gaufes  of  his  Death.  The  Coats  of  the 
Stomach  were  fo  thin,  that  they  had  not  ftrength  enough  to  keep  out 
the  Air,  and  confequently  his  Digeftion  muft  have  been  fpoiled.  He 
had  not  eat  Meat  for  fome  years,  and  of  late  he  lived  only  on  Small 
Beer,  Bread  and  Butter,  and  Sugars.  And  it  was  impoffible  that  his 
Blood  could  circulate  duly,  whilft  the  great  Artery,  having  loft  its 
Elafticity,  by  being  become  Cartilaginous,  could  give  no  motion  to 
the  Blood.  It  is  very  probable  that  this  was  the  Caufe  of  his  irregular 
and  intermitting  Pulfe,  which  I  have  felt  fome  years  before  he  dyed.  It 
is  obfervable,  that  the  greateft  part  of  his  Blood  (which  was  in  greater 
quantity  than  I  expected)  was  contained  in  the  Arteries,  wheteas  ge¬ 
nerally  in  all  dead  Bodies  the  Veins  are  full,  and  the  Arteries  almoft 
empty;  for  the  Arteries  being  diftended  by  the  Blood,  which  they 
receive  upon  the  laft  Syftole  of  the  Heart,  by  their  natural  Elafticity 
contract  again,  and  empty  themfelves  into  the  Veins,  from  whence 
it  returns  no  more;  but  in  this  Man,  the  Great  Artery  haying  loft  the 
power  of  contracting  itfelf,  it  retained  the  Blood  it  received  by  chw. 
laft  Syftole  of  the  Heart.  This  account  agrees  with  that  given  of  old 
Parreby  the  famous  Harvey  in  molt  particulars,  except  in  the  Gaufes 
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of  their.Deaths.  But  in  both  nothing  feems  more  remarkably  the  effe&s 
of  old  age  than  the  fmallnefs  of  their  Spleens,  which  undoubtedly  was 
owing  to  the  contraction  of  their  Fibres  in  fuch  a  lax  and  fpongious 
Bowel.  The  whicenefs  of  Bowels  in  both  mud  be  likewife  either 
from  the  fame  contraction  or  clofenefs  of  the  Coats  of  the  Blood  Veff- 
els,  or  for  want  of  Blood.  Harvey  fays  nothing  of  the  quantity  of 
Blood  he  found  in  old  Pane;  but  if  we  may  guefs  from  his  Body  being 
flefhy,  from  the  goodnefs  of  his  Stomach  and  Appetite,  and  from  the 
Difeafe  he  dyed  of,  there  could  be  no  want  of  Blood  in  him.  In  this 
Man  there  feemed  to  be  more  Blood  than  in  feveral  others  I  have  feen, 
whofe  Bowels  appeared  more  Red.  And  it  can  hardly  be  conceived* 
that  the  Aorta  could  be  fo  large,  without  a  large  quantity  of  Blood* 
unlefs  there  had  been  feme  Stricture  upon  fome  other  parts  of  it,  which 
I  did  not  perceive:  And  therefore  it  feems  not  improbable,  that  this 
whitenefs  of  the  Bowels  was  owing  to  the  clofenefs  of  the  Blood  Veff- 
eis  in  both.  It  is  no  fmail  confirmation  of  this  opinion,  that  the  Flefh 
and  Skin  felt  hard,  and  the  Brain  firm  and  folid.  I  might  add  that  it 
is  highly  probable,  that  the  fame  difpofition  might  give  a  clofenefs  or 
hardnefs  to  the  Veifels  every  where  elfe.  It  is  true,  this  was  a  Diftemv 
per,  but  then  it  is  as  true  that  it  is  a  Difeafe  of  old  Age,  and  may 
juftly  be  reckoned  one  of  the  effects  of  it.  And  for  a  farther  Proof  of 
what  I  havefaid,  I  cannot  but  take  notice,  that  in  preparing  a  piece 
of  the  fmail  Gut  for  an  Injection,  the  Tunica  Villofa  felt  more  like  a 
fine  File  than  the  fofteft  Velvet ;  and  that  I  could  ufe  more  violence 
in  injecting  the  Veffels  than  thefe  parts  will  ufually  bear.  Whoever 
confidershow  foft  a  Subftance  an  Animal  Body  is  at  its  firft  beginning, 
and  how  from  time  to  time  it  acquires  a  firmnefs  and  folidity,  will 
eafily  be  induced  to  believe,  that  Old  Age  brings  a  more  than  ordi¬ 
nary  hardnefs  to  all  the  Fibres  and  Veffels. 

The  neceffary  confequence  of  this  hardnefs,  and  contraction  of  the 
Fibres  and  Veffels  of  old  people,  is  a  diminution  of  their  Secretions, 
which  cater  is  paribus  are  always  proportional  to  the  Orifices  of  the 
Glands.  Hence  it  is  that  we  find  the  Skin  of  old  people  always  dry, 
their  perfpiration  being  very  little.  They  are  likewife  generally  bound" 
old  Bayles  went  to  Stool  but  once  in  ten  or  twelve  days  for  fome  years  \ 
and  old  people  are  always  complaining  of  a  want  of  moifture,  not 
that  the  Radical  Moifture  is  dryed  up,  but  becaufe  the  natural  Secre¬ 
tions,  by  reafon  of  the  contraction  of  the  Glands,  are  diminifiied.  I 
have  already  obferved,  that  we  found  in  this  old  Man  more  Blood  than 
could  have  been  expected  in  fuch  an  emaciated  Body,  and  without 
aoubt  it  had  been  larger,  if  his  Stomach  and  Appetite  had  been  as  good 
as  old  Panes.  The  fullnefs  of  the  Veffels,  and  the  frequent  Rheums 
and  Catarrhs  of  old  People,  evince  this  neceffary  confequence  of  the 
clofenefs  of  the  Coats  of  the  Veffels.  From  this  retention  of  the  ex- 
crementmous  parts  of  the  Blood,  we  may  expeCt  all  the  ill  confequences 
©t  a  vitiated  Plethora 9  and  languid  motion  of  the  Blood  ;  for  the  Fibres 
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of  the  Arteries  being  now  become  hard,  inftead  of  affifting,  they  ob- 
ftrud  'he  Heart  in  circulating  the  Blood  ,•  and  the  quantity  of  Animal 
Spirits  feparated  in  the  Gland  of  the  Brain  muft  iikewife  be  lefs,  not 
only  becaufe  of  the  retention  of  the  Excrementitious  Humours'  but 
alfo  becaufe  of  the  clofenefs  and  firmnefs  of  the  Brain  icfelf,  fothat 
the  contractions  of  the  Heart  and  all  the  Mufcles  mufl  be  weak,  and 
confequently  the  motion  of  the  Blood  languid.  A  due  conformation 
of  all  the  Vital  parts  is  moft  certainly  neceffary  to  bring  a  Man  to  a 
full  old  Age;  but  above  all  the  reft,  there  are  two  which  to  me  feem 
to  have  had  the  greateft  fhare  in  procuring  a  Longevity  to  old  Varre 
and  Bayles,  by  retarding  the  ill  effe&s  juft  now  mentioned.  The  firft 
is  the  Heart,  which  in  both  was  ftrong  and  fibrous  ,*  for  that  being 
left  alone  to  labour  the  circulation  of  a  large  quantity  of  fluggifh  Blood, 
a  great  ftrength  is  abfolutely  requifite  to  propel  the  Blood  through  un- 
acftive  Veftels  to  the  extremities  of  the  Body,  and  back  again.  No 
doubt  this  is  more  eafily  done  in  Men  of  a  low  ftature  (as  old  Bayles  ' 
was )  which  I  apt  to  think  was  a  qualification  of  old  Age.  The  fecond 
was  the  largenefs  of  their  Chefts,  and  goodnefs  of  their  Lungs,  by 
which  the  Air  had  its  full  effort  upon  every  Particle  of  the  Blood,  in 
rendring  it  florid  and  attenuating  it,  that  it  might  eafily  move  through 
the  contracted  Channels  of  an  old  Body. 

IV.  Martha  Waterhcufe  and  Hefter  Jager  Sifters  in  North  Bierhy .  Martha^®0  Wr1  *Ze(i 
died  in  1711.  in  the  104th  Year  of  her  age  :  Hejler  in  171;.  in  ber  ^”;r'df^nD^ 
107th  Year.  They  had  both  relief  from  the  Parifh  nigh  fifty  Years.  337.^.  167.* 
There  are  other  Inftances  here  of  Longevity  ,*  but  joyntly  I  don't  re¬ 
member  any  that  have  come  up  to  them. 

V.  Dr,  Mather  fays,  ’tis  no  rare  thing  with  them  to  have  a  Gentle-  Lorg^vity  and 
woman  fee  many  more  than  100  of  her  offspring.  He  mentions  one  Fertility  inNw 
Woman  that  had  2;  Children,  of  which  19  liv’d  to  Man’s  Eftate.  England. 
Another  that  had  27;  another  2 ‘6,  of  which  21  were  Sons,  one  where- n‘ 
of  was  Sir  William  Phipps ;  another  39  Children.  Here  he  gives  feve-  *  * 

ral  Inftances  of  Perfons  living,  with  them,  to  above  100  Years  of 
Age.  One  Clement  Weaver  lived  to  no,  his  Wife  being  upwards  of 
100.  This  Man,  to  the  laft  Year,  could  carry  a  Bufhel  of  Wheat  to 
the  Mill,  above  2  Miles.  He  relates  the  Cafe  of  an  old  Man,  above 
100,  that  loft  the  memory  of  feveral  of  the  latter  Years  of  his  Life, 
but  very  well  retain’d  the  Remembrance  of  what  paft  in  his  younger 
days. 


VI,  A  Taper  emitted . 


De  Monftris  &  quafi  Monftris  &  Monftrofis  Philippenfibus4#,3°7« 
by  F.  Camelliy  com.  by  Mr.  Tetiver .  Thofe  Particulars  in  this  account 
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which 
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which  were  moft  confiderable  are  described  by  Mr.  Tetiver,  in  his 
fhylacium  Nature  &  Artis . 


i. 


And  4> 
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General  JffeBions  of  the  <Bodyy  and  remarkable  Cafes  and 
Objerlrations  not  reducible  to  the  foregoing  Heads. 

I  Found  an  Itchy  Perfon,  and  asking  him  where  he  felt  the  greatcft 
and  moft  acute  Itching,  he  pointed  to  a  great  many  Puftules  not 
Drf  Bcnonia?^  fibbed  over,  of  which  picking  out  one  with  a  very  fine  Needle, 

fqueezing  from  it  a  thin  Water,  I  took  out  a  very  fmall  white 
Globule,  fcarcely  difcernible.  Obferving  that  with  a  Microfcope,  I 
found  it  to  be  a  very  minute  Living  Creature,  in  fliape  refembling  a 
Tortoife,  of  whitifh  Color,  a  little  dark  upon  the  Back,  with  thin 
and  long  Hairs,  of  nimble  motion,  with  6  Feet,  a  fharp  Head,  with 
Plate  4.  Fig.  2.2  little  Horns  at  the  end  of  the  Snout. 

Nocfatisfied  with  the  firft  Difcovery,  I  repeated  the  Search  in  feveral 
Itchy  Perfons,of  different  Age,  Complexion  and  Sex,  and  at  differing 
Sealons  of  the  Year,  and  found  in  all  the  fame  Animals;  and  that  in 

moft  of  the  watry  Puftules,  for  now  and  then  in  fome  few,  I  could 
not  fee  any. 

And  tho  by  reafon  of  their  minutenefs,  and  Colour  the  fame  with 
the  Skin,  ’tis  hard  to  difcern  thefe  Creatures  upon  the  Surface  of  the 
Body,  neverthelefs  I  have  fometimes  feen  them  upon  the  Joynts  of  the 
Fingers  in  the  little  Furrows  of  the  Cuticula ,  where  with  their  fharp 
Head  they  firft  begin  to  enter,  and  by  this  Gnawing  and  Working  in 
with  their  Body,  they  caufe  a  troublefome  Itching,  till  they  are  got 
quite  under  the  Cuticula ;  and  then  ’tis  eafy  to  fee  how  they  make  ways 
irom  place  to  place  by  their  biting  and  eating,  one  fingle  one  hap¬ 
pening  fometimes  to  make  feveral  Puftules,  of  which  I  have  often 

lound  two  or  three  together,  and  for  the  moft  part  very  near  to  one 

another. 

;  I  examin’d  whether  or  no  thefe  Animalcules  laid  Eggs,  and  at  laft 
from  the  hinder  part  I  faw  drop  a  very  fmall  and  fcarcely  vifible  white 
Egg,  almoft  Tranfparent,  and  oblong,  like  to  the  Seed  of  a  Pine- 
appie.  I  oftentimes  found  thefe  Eggs  afterwards, from  which  no  doubt 
tneie  Creatures  are  generated.  -  - 

.  this  Difcovery  it  may  be  no  difficult  matter  to  give  a  more  Ra¬ 
tional  account  of  the  Itch,  than  Authors  have  hitherto  delivered.  It 
osmg  very  probable  that  this  contagious  Difeafe  is  no  other  than  the 
continual  biting  of  thefe  Animalcules  in  the  Skin,  by  mean*  of  which 
ip  me  portion  of  the  Serum  ouzing  out  thro  he  fmall  apertures  of  the 

*  *  "  Cutis,, 
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Cuds,  little  watery  Bladders  are  made,  within  which  the  Infe&s 
continuing  to  gnaw,  the  Infe&ed  are  forced  to  fcratch,  and  by 
fcratching  increafe  the  Mifchief,  and  thus  renew  the  troublefome 
work,  breaking  not  only  the  little  Puflules,  but  the  Skin  too,  and 
fome  little  Blood  Veffels,  and  fo  making  Scabs,  Crufty  Sores,  and  fuch 
like  filthy  Symptoms. 

From  hence  we  come  to  underftand  how  the  Itch  proves  to  be  a 
Diftemper  fo  very  catching  ,•  fince  thefe  Creatures  by  fimple  comadt 
can  eafily  pafs  from  one  Body  to  another,  their  motion  being  wonder- 
fully  fwift,  and  they  as  well  crawling  upon  the  Surface  of  the  Body  as 
under  the  Cuticula,  being  very  apt  to  flick  to  every  thing  that  touches 
’em,  and  a  very  few  of  them  being  once  lodged,  they  multiply  apace 
by  the  Eggs  which  they  lay.  Neither  is  it  any  wonder  if  this  infec¬ 
tion  be  propagated  by  the  means  of  Sheets,  Towels,  Handkerchiefs, 

Gloves,  &c .  ufed  by  Itchy  Perfons  ,•  it  being  eafy  enough  for  fome  of 
thefe  Creepers  to  be  lodged  in  fuch  things  as  thofej  and  indeed  I- 
have  obferved  that  they  wilflive  out  of  the  Body  2  or  3  days. 

Nor  (hall  we  be  at  a  lofs  to  know  the  reafon  of  the  cure  ofithis  Mala¬ 
dy  by  Lixivial  Wafhes,  Baths,  and  Ointments  made  up  with  Salts, 

Sulphurs,  Vitriols,  Mercury’s  Simple,  Precipitate  or  Sublimate,  and 
fuch  fort  of  corrofive  and  penetrating  Medicines.  Thefe  being  infal¬ 
libly  powerful  to  kill  the  Vermin  lodged  in  the  Cavities  of  the  Skin 
which  fcratching  will  never  do,  partly  by  reafon  of  their  hardnefs, 
and  partly  becaufe  they  are  fo  minute  as  fcarcely  to  be  found  by  the 
Nails.  Neither  do  inward  Medicines  perform  any  real  fervice  in  this 
Cafe.  And  if  in  Pradice  we  oftentimes  experience,  that  this  Difeafe, 
when  we  think  it  is  quite  Cured  by  Unction,  does  neverthelefs  in  a 
lhort  time  return  again,,  this  is  not  ftrange  ,  fince  tho  the  Oyntment 
may  have  killed  all  the  Living  Creatures,  yet  it  may  not  proba¬ 
bly  have  deftroyed  all  their  ;Eggs  laid  as  it  were  in  the  Nells  of  the 
Skin,  from  which  they  may  afterwards  breed  again  and  renew  the 
Diftemper.  And  upon  this  account/tis  very  advifeable  after  the  Cure 
is  once  performed,  (till  to  continue  the  Anointing  for  a  day  or  two 
more  :  which  it  is  the  eafier  to  do,  becaufe  thefe  Liniments  may  be 
be  made  agreable  enough,  and  of  a  good  irnell,  as  particularly  is 
that  compounded  of  the  Ointment  of  Orange  Flowers  01  Roles,  and 
a  fmall  quantity  of  red  Precipitate. 

II.  Itfeems  tome,  that  the  whole  Bufinefs  may  be  reduced  to  ofSccntk7l1  in 
this  double  enquiry,  ift,  How  a  thin  Fluid  (fuch  as  is  the  ij line) an 
may  be  feparated  from  the  Mafs  of  Blood,  and  the  remaining  parts  dj.SyDr.Mov- 
of  the  Blood  circulate  back  to  the  Heart,  adly,  Flow  a  thick  Fluidly  ■' 
(fuch  as  is  the  Bileot  Semen  for  example)  may  be  feparated  trom  the?- 
Mafs  of  Blood  and  the  other  Fluids  both  thinner  and  thicker  than 
-this  particular  Fluid  to  be  feparated,  circulate  back  to  the  Heart. 
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And  that  I  may  be  the  more  plain,  1  fhall  give  a  general  Idea  of  the 
Strudure  of  the  Glands. 

A  Gland  I  conceive  to  be  compofed,  ift,  Of  the  Ramifications  of 
the  Blood  Veffels  inclofed  in  a  common  Membrane,  which  fends  off 
feveral  Fibres,  by  which  thefe  minute  Vefiels  are  tied  together  ,•  and 
that  the  Veins  are  a  continuation  of  the  Arteries.  Of  this  Dr.  Areskin 
has  fully  convinced  us,  by  an  injection  of  Wax  in  an  Humane  Body, 
fo  dexteroufly  performed,  that  the  Wax  being  injeded  by  the  Arteries 
filled  the  Veins  at  the  fame  time  ;  and  afterwards  by  a  nice  diffedion 
of  the  part,  where  the  continuation  of  the  fmall  Ramifications  of  the 
Arteries  and  Veins  appeared  to  the  naked  Eye.  2dly,  1  conceive,  that 
when  the  Branches  of  the  Arteries  begin  to  grow  very  fmall,  they 
fend  off  feveral  Duds,  whofe  Orifices  are  of  different  Dimenfions. 
Thefe  Duds  are  of  two  forts.  The  Firftof  thefe,  which  in  the  fame 
Artery  are  always  fmaller  than  the  fecond,  pafs  immediately  from  the 
Artery,  and  open  the  Veins.  The  Second  which  pafs  off  nearer  to 
the  Extremity  of  the  Arteries,  unite  and  carry  off  a  Liquor  from  the 
Mafs  of  Blood  for  particular  ends  in  feveral  parts  of  the  Body  It  is 
to  be  obferved,  that  in  one  cafe  the  fecond  fort  are  only  to  be  found. 
I  imagine,  that  a  thin  Fluid  may  be  fecern’d  from  a  thick  one,  when 
the  Orifices  of  the  fecretory  Duds  are  fo  fmall,  as  to  admit  no  other 
but  chat  thin  Fluid,  and  that  at  the  fame  time  the  remaining  parts 
of  the  B'ood  which  are  thicker,  continue  their  Courfe  in  the  VefTel. 
Again,  I  imagine,  that  a  thick  Fluid  may  be  fecern’d,  when  the  thin¬ 
ner  parts  are  carried  off  fome  other  way,  fo  that  the  Liquor  to  be 
fecerned  will  be  the  thinneft  of  the  remaining  Mafs. 

Upon  thefe  principles  I  think  it  will  be  eafie  to  explain  the  Dodrine 

of  Secretions. 

Let  us  fir  ft  examine  how  the  Secretions  are  performed  :  As  for  In- 
{fence,  the  Urine.  When  the  Blood  by  the  Contradion  of  the  Heart 
is  pufh’d  into  the  Arteries,  they  are  dilated,  which  contrading  them- 
reives  pufh  it  forward  into  all  the  parts  of  the  Body,  and  amongft  the 
reft  into  the  Ramifications  of  the  Arteries  of  which  the  Glandsofthe 
Kidneys  are  compos’d.  By  this  means  the  Blood  paffes  by  the  Orifices 
of  the  Secretory  .Duds ;  when  thefe  Arteries  contrad  themfelves  they 
prefs  the  Blood,  and  force  the  thinner  parts  into  the  Orifices  of  thofe 
Duds  ('which  will  admit  no  thicker  Fluids  and  carry  it  toward  the 
Velvi's  and  the  remaining  part  of  the  Blood  into  the  Veins,  by  them  to 
be  carry’d  back  to  the  Heart,  Thus  a  thin  Liquor  may  be  feparated 
from  the  Mafs  of  Blood.  . 

Let  us  next  examine  how  a  thick  Liquor  may  be  feparated  from  the 
Mafs  of  Blood  where  thinner  Liquors  are  mixt  with  it.  For  Jnftance, 

£US  or  Semen.  When  the  Blood  is  pufht  into  the  Celt- 

ack  or  Mcfenterick  Arceries/tis  forced  to  pafs  into  the  Glands  of  the  Sto¬ 
mach,  Power***,  Spleen  and  Inteftinesy8z c.  where  the  Liquor  Gaft ricus,  Suc~ 
an  Vancreaticut,  Liquor  inteflinalis>  are  feparated  by  the  abovemention’d 

Method. 
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Method.  The  Blood  thus  robb’d  of  various  thin  Liquors  is  pufh’d  on 
into  the  Veins,  which  anfwer  to  thefe  Arteries,  which  Veins  unite 
and  form  a  large  Trunk  called  the  Vena  Porta,  which  entring  into  the 
Subftance  of  the  Liver,  by  its  fmall  Ramifications  chiefly  forms  the 
Glands  of  which  the  Liver  Is  compos’d.  Here  again  all  the  Fluids 
contain  din  th  sVena  Porta ,  which  are  thinner  th3n  the  Bile,  are  fepa- 
rated  from  this  Mafs  of  Blood  by  the  firft  fort  of  Secretory  Duds 
(which,  we  faid  opened  into  the  Veins)  and  there  are  difeharged  and 
mixt  with  the  Blood,  which  is  pafling  toward  the  Heart.  At  the  fame 
time  the  Bile,  with  the  reft  of  the  Blood  which  is  thicker,  continues 
its  Gourle  in  the  Artery  :  Now  all  the  thin  Liquors  being  feparated, 
the  Bile  is  the  thinned  part  of  this  Mafs  of  Blood,  and  fo  may  be 
received  by  the  Excretory  Duds,  which  are  capable  to  receive  it,and 
no  other.  The  S  men  being  a  very  thick  Liquor  is  feparated  much 
after  the  fame  manner,  viz,.  The  Blood  being  pufht  into  the  Sperma* 
tick  Arteries,  pafles  .into  the  Subftance  of  the  Tifticles,  where  all  the 
Liquors,  that  are  thinner  than  that  out  of  which  the  Semen  is  to  be 
taken,  are  feparated  by  the  firft  fort  of  Secretory  Duds,  and  carried: 
back  to  the  Mafs  of  Blood.  Then  this  Liquor  Seminalis  being  the  thin¬ 
ned  part  of  the  remaining  Mafs  is  feparated  by  Excretory  Du6ts  capa¬ 
ble  to  receive  it  and  no  other.  After  the  Liquor  Seminalis  is  feparated 
from  this  Mafs  of  Blood  by  the  aforefaid  method,  it  is  pufht  forward 
into  the.  Excretory  Ducts,  where  there  are  other  Duds,  which  take 
their  origin  all  along  from  them,  which  Duds  are  capable  to  receive 
the  thinned  parts  of  the  Liquor  Seminalis ,  and  convey  them  to  the 
Mafs  of  Blood  ;  and  thus  the  Semen  is  left  behind  to  pafs  into  Vas  defe* 
rens.  And  ’tis  worth  remarking,  that  as  the  Semen  grows  thicker  and  ' 
thicker  by  continual  reparation,  the  Canal  in  which  it  is  to  run, 
grows  larger  and  larger,  as  appears  by  the  ftrudure  of  the  Tefticles, 
Epididymis  and  Vas  Deferens,  Hence  we  may  give  a  true  account,  why 
the  Canals  of  which  the  Tefticles  are  compofed,  are  fo  long,  viz,. 
That  there  might  be  time  enough  tofeparate  all  the  thin  Fluids.  By 
this  method  we  fee,  how  the  thickeft  and  thinned  Fluids  may  be  fepa¬ 
rated  from  the  Mafs  of  Blood.  And  how  intermediate  Liquors  may 
be  feparated  after  the  fame  manner  by  Canals  of  intermediate  Dimen- 
fions.  Thus  in  a  word  the  whole  Dodrine  of  Secretions  may  be  re¬ 
duc’d  to  this.  To  feparate  a  Liquor  of  any  determin’d  thicknefs,  all  1 
the  Fluids,  which  are  thinner,  mult  be  carry’d  off  by  fmall  Canals, 
and  the  Liquor  to  be  feparated,  being  the  thinned  of  the  remaining 
Mafs,  is  fecerned  becaufe  the  Duds  are  capable  to  receive  it  and  no  » 
other. 

Corollaries .  i.  Hence  the  ufe  of  the  Spleen  is  evident. 

2,  Hence  appears  the  origin  and  ufe  of  the  Lymphaticks, 

Hence  the  Texture  and  ufe  of  many  minute  parts  of  the  Body 
may  be  difeovered,  which  hitherto  has  been  unknown. 
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Of  the  Hydrophobia. 

III.  The  firfl  was  of  a  Lad  of  about  the  Age  of  nine  Years,  a  fhirdy 
and  bold  Boy.  A  mad  Bitch  of  the  Mungrel  kind  was  hunted  in  the 
Street  he  ftruck  at  her  with  a  Stick,  and  (he  flying  in  his  Face,  bit 
SS  the  right  Cheek,  which  was  torn  with  a  large  Wound  to  the 
middle  of  the  Nofe.  This  was  on  the  20th  of  April.  A  Surgeon 
cured  the  Wound  in  about  14  days  time,  by  applying  for  the  firfl:  three 
Days,  Theriac.  Andromach .  in  Sp.  Vin .  and  afterwards  drefling  it  with 
Liniment.  Arcai  and  Balfam.  Terebinthin.  No  other  Care  was  taken,  only 
a  Bolus  of  Theriac.  Andromach .  was  given  him  every  Night  while  under 
Cure,  and  quickly  after  he  was  bit,  he  was  perfuaded  to  eat  the  whole 
Liver  of  the  Bitch  fry’d.  He  continued  very  brisk  and  well  to  the  22d 
of  May ;  upon  that  day  he  feem’d  dull  and  fick,  would  eat  no  Dinner, 
except  a  little  boil’d  Spinnage,  walk’d  out  in  the  Afternoon,  and  in 
the  Evening  complained  of  his  Stomach  and  Head,-  his  Mother  gave 
him  a  fmali  Glafs  of  Brandy,  for  he  would  drink  nothing  elfe  In  the 
Night  he  was  very  bad,  ftartled  often,  andfcreamed  out  as  in  an  Ago- 
ny,  efpecially  when  defired  to  drink,  and  complained  miferably  when¬ 
ever  he  made  Urine,  faying  it  hurt  him*  The  next  Morning  he  vo¬ 
mited  up  the  Herbs  he  had  eat  the  day  before,  unalter’d.  I  was  fent 
for  that  Day  in  the  Afternoon,  and  found  him  in  a  perfect  Agony,  all 
in  a  fweat,  trembling,  tolling  himfelf  up  and  down,  talking  con¬ 
tinually,  looking  very  wild,*  his  Pulfe  low,  and  fometimes  quicker, 
then  flower:  His  Urine  made  the  Night  before  as  well  Colour’d  as 
ordinary.  I  defired  him  to  Drink ;  he  took  a  little  in  his  Mouth,  but 
as  it  was  going  down,  he  threw  it  out  with  Violence,  faying  it  hurt 
him,*  and  praying  that  he  might  take  no  more.  We  over  perfuaded 
him  to  hold  a  little  in  his  Mouth  and  fwallow  it  by  degrees  and  gently  ; 
he  did  fo  with  a  little  more  eafe,  but  was  glad  when  ’cwas  over.  We 
bid  him  fuck  the  Drink  through  a  Quill,*  he  try’d,  but  could  not  get 
it  down  by  continual  Gulps,  but  ftopt  as  Coon  as  a  very  little  was  pafs’d, 
flill  crying  out  that  it  hurt  him  to  fwallow  it.  I  prefently  declared  the 
Cafe  to  be  defperate.  However  for  the  fatisfacflion  of  the  Relations, 
Bliftering  Plaiflers  were  apply’d  to  the  Back  and  on  each  fide  of  the 
Neck,*  and  a  Diuretic  Bolus  of  Sal.  Sucein.  Camphor,  and  Confer v.  Lujul. 
was  given  every  fix  Hours ;  for  he  feemed  from  the  firfl  of  his  Com¬ 
plaint  to  have  a  difficulty  of  Urine. 

The  next  day,  the  24th  at  Noon,  I  found  him  much  worfe,  he  had 
raved  all  Night,*  could  not  bear  the  fight  of  any  thing  white,  and 
faid,  that  if  all  the  Women  in  the  Room  who  had  white  Aprons-would 
go  out,  he  fhould  be  well  prefently.  lie  faid  he  would  drink  if  we 
would  give  him  it  in  a  black  Cup  ,*  but  when  brought  made  many 
Excufes  and  could  not,  though  at  the  fame  time  complain’d  he  was 
dry,  anupleafsd  himfelf  with  talking  of  full  Pots.  He  eatfome  Bread 
and  Butter  heartily,  but  vomited  it  up  quickly  together  with  a  frothy 
Slime.  We  flipp’d  him  in  a  Tub  of  warm  Water  ,*  he  faid  he  was  not 

afraid 
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afraid  of  Water,  and  was  quiet  in  ic  for  a  lictle  while,  but  footi  fell 
into  a  Convulfion  Fit,  which  obliged  us  to  take  him  out.  [  obferved 
his  Eyes  to  grow  more  ftaring,  and  the  Pupil  to  be  prodigioufly  in- 
larged.  He  was  thrown  continually  with  iuch  Violence  from  Place 
to  Place,  that  it  was  very  hard  to  keep  him  in  Bed  ;  and  quite  tired 
and  fpent,  fell  into  cold  Sweats,  and  dy’d  this  day  at  Four  in  the  Af¬ 
ternoon,  The  next  day  l  obtain’d  leave  to  open  the  Body.  We  ex* 
amin’d  the  Brain,  Throat,  Brealt  and  Stomach,  but  met  with  no  ex¬ 
traordinary  appearance  any  where,  excepting  that  there  was  a  great 
quantity  of  greenifh  yifcid  Bile  in  the  Stomach. 

The  other  Patient  was  a  very  lufty  vigorous  Man  of  45*  Years.  He 
had  ten  Weeks  before  been  bit  in  one  of  the  Fore-fingers  near  the  Nail, 
by  a  little  Naked  Dog  of  the  Guinea  Breed.  On  the  8th  of  November  in 
the  Morning  he  complained  of  a  great  Sicknefs  at  Stomach,  and  vo¬ 
mited  green  and  yellow  Choler.  The  next  Morning  he  took  a  Dofe 
of  Rad.  Ipecacuanha  Whilfthewas  vomiting,  he  complained  of  a  diffi¬ 
culty  of  1‘wallowing  ;  and  when  prefs’d  to  drink  to  work  off  the  Me¬ 
dicine,  contrived  himfelf  a  way  of  fucking  the  Gruel  given  him* 
through  a  piece  of  a  T obacco  Pipe,  but  could  not  get  down  above 
one  Pint  ,•  and  cho’  he  afterwards  often  try’d  this  Trick,  yet  it  did  not 
fucceed.  On  the  rothhehad  eight  Ounces  of  Blood  taken  away  at 
the  Arm,  and  took  a  Bolus  of  Theriac.  Andromach.  with  Lap.  Contra - 
yerv.  I  C3me  to  him  on  the  nth,*  found  him  ty’d  in  his  Bed,  raving 
Mad,  biting  and  (pitting  at  the  By  Banders,  crying  out  Murder,  ma¬ 
king  an  odd  Noife  as  if  he  cough’d  up  fomething  from  the  Throat  ; 
this  motion  I  had  alfo  took  notice  of  in  the  Boy,  and  I  fuppofe  this 
is  what  fome  Authors  have  call’d  Barking.  He  fay’d  he  would  drink 
if  we  would  unbind  him,  and  give  him  Water  ,*  but  as  foon  as  it  came 
to  his  Mouth,  he  threw  away  the  Cup  with  the  greateft  Fury  imagi¬ 
nable,  and  grew  fo  unruly,  that  he  was  with  much  ado  ty’d  down 
again.  I  obferved  that  he  had  a  Palfie  of  his  right  Arm,  for  he  moved 
this  only  by  the  help  of  the  other;  and  thofe  who  attended  him,  had 
taken  notice  that  this  Symptom  began  the  Day  before,  and  that  at 
the  fame  time  he  had  endeavour’d  to  Read,  but  could  not,  complaining 
of  a  Mill  before  his  Eyes.  As  he  feem’d  afraid  of  every  Body,  fo  he 
{hewed  the  greateft  Enmity  to  thofe,  for  whom  at  other  times  ne  uied 
to  have  the  moft  Love  and  Refpeft.  I  order’d  a  Surgeon  to  take  away 
20  Ounces  of  Blood  at  his  Arm  :  And  obferved  ic  to  be  very  thick 
and  black.  He  was  very  tame  after  this  for  a  few  Minutes,  but  fell 
again  into  his  outragious  Fit,  in  which  he  foon  laid  himfelf  down 
quite  fpent  and  dy’d. 

Since  thefe  Accidents  I  have  had  an  Account  fent  me  by  a 
Surgeon  from  Stamford  in  Lincolnshire  ,  of  a  young  Man  of  about 
18  Years  of  Age,  who  dy’d  Hydrophobus  by  the  Bite  of  a  Mad  Fox, 
that  had  been  bit  by  a  Mad  Dog.  The  Symptoms  difcovered  them- 

felves  three  Months  after  the  Wound,  which  was  upon  the  back  of 
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the  Hand,  and  being  healed  by  the  Application  of  Tbertac.  Andromache 
had  left  a  fmall  black  Scab  behind. 

Three  days  before  his  Death  he  was  feized  with  a  Fever,  for  which 
he  was  Blooded,  Vomited  and  Bliftered,*  he  bit  to  pieces  the  Glafs 
in  which  Drink  was  given  him.  When  Differed,  the  Fauces  were 
found  very  much  inflamed  ,*  The  left  Lobe  of  the  Lungs  black,  with 
the  Veficles  full  of  black  Blood,*  The  furface  in  fome  places,  which 
the  blacknefs  had  not  cover’d,  appearing  Bliftered,  as  if  raifed  by  Can - 
tbarides.  The  Liver  was  hard  and  of  a  yellow  bilious  Colour. 

During  the  whole  Violence  of  the  Diftemper,the  Penis  was  obferved 
to  be  continually  ereded,  and  as  hard  as  a  Bone.  This  Symptom  is 
particularly  taken  notice  of  by  Calms  Aarelianus . 

The  Surgeon  who  opened  the  Body,  with  his  Knife  flightly  woun¬ 
ded  his  Fore- finger,  and  was  furpriz’d  to  find  that  it  feftered,  and  gave 
him  much  more  Pain  than  a  greater  Cut  had  at  other  times  done. 
This  I  the  rather  take  notice  of,  bccaufe  fomething  of  the  fame  nature 
happen’d  to  the  Surgeon  who  Differed  my  Patient.  His  Hand  the 
following  Night  was  taken  with  an  EriJipeUs ,  attended  with  great  Ten- 
fion  and  Pain  :  This  was  owing  to  a  little  Wound  made  in  one  of 
his  Fingers  a  Day  or  two  before,  from  which,  in  turning  over  the 
Parts,  he  had  rubb’d  off  the  Plaifter ;  and  it  went  not  off  without  the 
continued  Application  of  Cooling  and  Difcucient  Medicines. 

Vid.  Ejfays  on  From  all  thefe  Hiftories,  it  may  not  perhaps  be  wrong  to  conclude, 
Poifoth  that  tfoe  Hydrophobia ,  (  a  Name  not  very  proper  for  the  Difiemper  )  is 
the  Effed  of  a  particular  kind  of  an  Inflamation  in  the  Blood,  accom- 
pany’d  with  fo  great  a  Tenfion  and  Drynefs  of  the  Nervous  Mem- 
branes,  and  fuch  an  Elafllcicy  and  Force  of  the  Fluid  with  which 
they  are  filled,  that  the  moft  common  Reprefencations  are  made  to 
the  Mind  with  too  great  Effed,  and  the  ufual  Impieflions  of  Objeds 
upon  the  Organs  cannot  be  fuffered  :  Hence  proceed  the  Timorouf- 
nef?,  unaccountable  Anxiety  and  Inquietude,  which  are  always  the 
forerunners  of  the  Dread  of  Liquids  ;  as  alfo  did  the  Pain  in  making 
Water,  and  the  ftrange  Averfion  obferved  in  the  Boy  at  the  fight  of 
any  thing  White,*  the  Retina  being  really  hurt  and  grieved  by  the 
itriking  of  the  Rays  of  Light  upon  it.  Nor  is  it  hard  to  conceive  that 
when  the  Salival  Liquor  is  hot,  and  the  Throat  inflam’d  and  dry 
the  fwallowing  of  Drink  fliould  caufe  fuch  an  intolerable  Agony  ,*  no 
more  than  it  is  that,  when  things  are  wrought  up  to  this*wretched 
Condition,  the  difmai  Tragedy  fhould  not  laft  above  three  or  four 
days  at  moft,  in  which  the  Patient  is  perfedly  fatigued  and  torn  to 
Heath  by  the  Violence  of  his  Adions  and  Efforts. 

of  the  Bite  of  IV.  In  1697.  my  Brother  had  a  pretty  Grey-hound  Bitch  that  had 
f  ^f’AVhelps  *  foon  after  came  a  Mad  Dog  and  bit  this  Bitch  unknown  to 
Prym/Va? uP°n  which  about  ;  Weeks  after  fhe  run  Mad,  and  they 
/>.  1075.  '  were  forced  to  kill  her,*  but  faving  her  Whelps,  becaufe  that  no  fig n 

of 
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of  Madnefs  appeared  in  them,  in  about  3  Weeks  more  they  all  pull’d 
out  one  another’s  Throats  except  one,  which  efcaping,  my  Brother’s 
men  valued  and  nourifh’d,  made  much  of  it,  2nd  ftroaked  it :  at 
length,  perceiving  it  could  not  lap,  nor  fwallow  any  liquid  thing 
they  put  their  Fingers  in  its  Mouth,  and  felt  its  Tongue  and  Throat,* 
but  finding  nothing  wrong  therein  as  far  as  they  could  difcover,  they' 
let  it  alone  a  day  or  two  longer,  and  then  it  run  mad  and  dy’d.  They 
being  thus  dead  were  foon  forgot,  until  that  about  ;  Weeks  after, 
my  Brother’s  Servant,  a  moil  flrong  laborious  Man,  that  had  frequently 
put  his  Fingers  into  the  Whelps  Mouth,  begun  to  be  troubled  now 
and  then  with  an  exceeding  acute  Pain  in  the  Head,  fometimes  once, 
fometimes  twice  a  day,  fo  very  vehement  that  he  was  fore  d  to  hold* 
his  Head  with  both  his  hands,  to  hinder  it  from  riving  in  two,  which 
fits  commonly  held  him  about  an  hour  at  a  time,  in  which  his  Throat 
would  contradl,  as  he  faid,  and  his  Pulfe  tremble,  and  his  Eyes  be¬ 
hold  every  thing  of  fiery  red  Colour.  Thus  he  was  tormented  fora 
whole  Week  together,  but  being  of  a  flrong  Conflitution,  and  return¬ 
ing  to  his  Labour  in  every  Interval,  he  fweat  and  wrought  it  off,  with¬ 
out  any  Phvfick.  ; 

But  it  went  worfe  witlvone  of  his  fellow  Servants,  a  young  Appren¬ 
tice  of  about  j  4  Years  of  age,  who  had  made  as  much  of 'the  Whelp 
as  he,  but  was  ndt  of  fo  flrong  a  Conftitution  ,•  he  was  feiz’d  alio  with 
a  pain  in  his  Head,  was  fomewhat  Feverifb,  fometimes  better,  and 
fometimes  worfe,  cough’d  much,  had  a  good  ftomach,  eat  heartily, 
but  could  drink  nothing.  I  know  not  what  I  ail,  fays  he,  I  cannot 
fwallow  Beer,  &c.  an$  fo  laugh’d  at  it.  When  he  went  out  of  doors 
tho  there  was  but  a  little  North  Wind,  yet  he  always  ran  as  if  it  had 
been  for  his  life  ,*  when  they  ask’d  him  why  he  did  fo,  he  told  them  he 

could  not  tell- - *but  that  the  Wind  would  needs  ftop  his  breath.  A  day 

or  two  after  this  he  was  worfe,  and  vomited  a  firange  nafty  fort  of 
Matter,  like  black  Blood,  which  flunk  like  Sallet  Oyl,  but  much 
ftronger  ,•  which  he  did  feveral  times  ,•  after  which  he  would  be  pret¬ 
ty  well,  and  walk  about^  but  moft  commonly  ran  as  fall  as  ever  he 
could,  firft  out  of  one  corner,  then  into  another,  then  up  flairs,  then 
down  again,  as  if  it  was  for  his  life.  But  upon  the  third  day  of  his 
confinement  within  doors  he  grew  perfectly  Mad,  would  flart,  and 
leap,  and  twift  his  Hands  and  Arms  together,  point  at  people,  and 
laugh  and  talk  any  thing  that  came  in  his  mind.  In  fomeofhis  fits  he 
was  fo  flrong  that  he  was  too  hard  for  four  young  Men  to  hold  him 
down  in  the  Chair  where  he  fat :  but  as  foon  as  they  were  over  he  was 
lightfom,  and  laugh’d,  and  calk’d,  but  all  his  difeourfe  was  of  fighting, 
and  how  if  that  they  would  but  let  him  alone,  he  would  leap  upon 
them,  and  bite,  and  tear  them  to  pieces:  And  when  one  faid  unto 
him,  that  he  was  furethat  he  would  not  hurt  him,  he’d  been  always 
his  Friend  ;  he  anfwer’d  fharply,  that  Friends  and  Foes  were  all  alike 
to  him,  he’d  tear  them  all  in  pieces,  &c.  About  an  hour  after  his  fit 

X  2  came 
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came  again,  which  foon  made  him  fpeechlefs,  feiz’d  wholly  upon  his 
Brain,  and  then  he  dy’d  juft  before  the  Phyfician  came. 

An  extraordi-  V.  iEftate  pra>terita  magnus  apud  nos  percrebuit  rumor  puellas  quaf- 
nary  spafmus  in  dam  apud  Blackthorn  in  agro  Oxonienfi  latratibus  crebris  more  canum 
tv*  Families,  £?Correptas  effe.  Duas  fcilicet  familias  peftis  base  invafit:  quarum  unam 
Dr.J  rreind*forc£  adiit-  ut  de  te  cam  inaudita  fibi  certo  conftaret,  Vir  omni  rerum 
*'  *7°  Msdicarum  laude  pnecellens  D.  Wiliifius ;  iile,  qua  eft  fern  per  in  me 
benevolentia,  cafum,  qualem  oculis  accepit,  mihi  impertitus  eft,  quern 
Jpfius  verbis,  hoc  ett  optimis,  fie  accipe. 

*  Funeftum  hoc  &  inamaenum  liberorum  fpe&aculum  reverfurum  ex  i- 
tinere,  uc  obiter  inviferem,  tumrei  novhas,  turn  amicorum  defideria 
paulo  morabanrur.  Tunc  enim  non  procul  aberama  Villa  diefta  Black¬ 
thorn,  qua?  pa  dim  hodie  celebratur  non  tam  loci  antiquicate,  quam 
fonora  lue  circumquaque  nota  ac  infamis.  Ubi  primum  aures  meas 
infeftabat  terribilis  e  longinquo  ejulantium  concenrus;  domum  vero 
ingreffum  ftatim  falutabac  vociferantium  puellarum  horror  projpinqui- 
or,  cuiiibet  harum  refpondente  prorfus  aequis  vicibus  violenta  capitis 
motatione,  quafi  ad  ejus  nutum,  pagi  nequam  tibicinem  aemulantes, 
ingratam  pariter  modularentur  harmoniam  Vultu  erant  ab  omnibus 
fpafmis  immuni,  prater  motus  oris  frequenter  ofcillantes;  &pulfus 
iis  fanorum  fimilis,  nififub  finem  paulo  debilior*  Sonus,  ut  mihi  vide- 
batur,  non  tam  canum  lacratum  referebat,  quam  eorum  erat  ejulatibus 
fimilis,  nifi  quod  crebrior  freret,  fingultibus  ilium  viciffim  reciprocan- 
tibus.  Morbus  hie  novus  Cynicus  null!  harum  quinque  quas  videre 
erat,  setati  pepercic ;  caeterum  omnes  pariter  inva£t,  ab  annum  fextum 
aut  circiter  agente  ufque  decimum  quintum.  Ssepe  inter  has  vocife- 
rationes  colloquiis  pariter  &  fenfibus  integris  fruebantur  :  Interdum 
renovans,  more  canum  venaticorum,  cameras  omnes  quafi  ad  mali 
focietacem  vocaret.  Tandem  deficientibus  fpiritus  fingulae  cedebant 
paroxyfmo  velut  Epileptico  quas  quidem  certo  certius  lapfuras  ftratus  in 
domo  media  le&ulus  expedfcabat :  paulifper  alta  quies.&  qualem  fororum 
effe  deceat,concors  aejuxta  decubitus*  >A<ftutum  vero  novus  Spirituum 
orgafmus;  qua:que  harum  peeftus  aut  alia  membraferire  &  proximo  cuivis 
facere  moleftiam.  Par  puellarum  aerate  minorum,  dum  ibi  commoratus 
fui,expergefa&£  &  foporem  morbofum  &  fororesin  leefto  deferuerant : 
Casterum  iisrediit  eadem  vociferaiio,nec  diffimilis  capitis  motantis  fpaf~ 
mus.  -  Nora  &  V i fa  dico,  qu#  fecus  mihi  fabulae  viderenturj  fedneque 
liberorum  #tas  hxc  fufpeeftae  effe  fidei,  neque  lucri  ftudium  procul  ha» 
bitum  aut  parentum  finit  conditio. 

Hiftoria  adeo  notabili  permotus  ,*  i2.Junii  1700.  cum  Blackthor* 
niam  peterem,  alteram  ibi  familiam  affe&u  laborancem  invifi  ,*  at- 
que  hie  quidem  (ilium  unum  &  tres  ejufdem  matris  filiolas  motibus  con- 
vulfivis  ante  decern  hebdomadas  laceffitos  reperi,  p  aeeunte  nec  morbo 
aliquo  nec  evident!  caufa.  Initio  quidem  puellarum.  altera  tantum 
aorrepra  eft  j,  earn  prima  acceffio  ad  duas  horasexercuit,  reliqua:  cum. 

faatre.,, 
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fratre,  uti  mater  retulit,  fororis  segritudine  ita  turbatae  &  perculfa® 
funt  iir  intra  paucos  dies  ipfe  etiam  terrore  vidbe  fpafmodicis  infulci- 
bus  fuccumberent.  Sub  adventum  meum  omnes  Spafmo  immunes  pra: 
foribus  ludos  agebant,  quo  quidem  otio  ultra  femihoram  \xix  frueban- 
tur,  fatis  longum  fciiicet  iis  videbatur  hoc  tantillum  intervaili,  quod 
a  multis  retro  hebdomadis  frultra  optaranc.  Vultus  iis  colore  (atis 
pFobabilis.fermo  alacris,  indoles  perquam  vivida,  membra  vegeta  &  ad 
morum  quemvis  idoneaj  nec  ulla  ab  hoc  affe&u  accrevit  mali  nota, 
nifi  quaedam  eaque  perexigua  virium  imminutio  &  languor,  pulfus  tam 
impetu  quam  intervallo  rite  compofitus.  Tandem  puella  natu  major 
annum  agens  decimum  quartum,  pro  more  fpafmis  afficitur  ,*  unicum 
acceflionis  pramundum  fenfit  quafi  Ventriculi  intumefcendam.quae  gra- 
datim  tanquam  Globus  ad  fauces  perreptans  mufculos  Laryngis  &  ca¬ 
pitis  monuir,  ut  folitas  contraeftionis  trag^dias  inchoarent  ,•  afcenfus 
ifte  in  omnibus  notabatur  paroxyfmi  certus  &  perpetuus  prsecurlor, 
quem  fi  fiftere  aut  compefcere  conarentur,  vehementiori  impetu  ac- 
ceflit  infultus  facviitque  diutius.  Sonus,  quem  nulla  interpofita  mora 
fatis  injucunde  modulabatur,  canum  latra  um  aut  ejulatum  (aliter  ac 
fama  etat)  non  omnino  referebat,  videbatur  potius  inauditum  quod- 
dam  Cantilena  genus  ex  tribus  numeris  five  tonis  iiique  bis  repetitis 
compofuum  quos  fufpirium  veluri  anhelum  excepit  &  tandem  fimpli- 
ci  modulo  claufum  qui  reliquis  multo  vehemendor  erat  fimulque  acu« 
dor.  Defunr  fane  verba,  quibus  naeniam  hanc  ad  vivum  depingam,  nulla 
forte  oracione  pingendam  ;  ejus  fciiicet  ingenii  eft,  qua:  fidelibus  tan* 
turn  auribus  poteft  percipi,  defcripdoni  parum  commoda.  Quin  quo- 
modocumque  adumnraram  cantilenam  continuo  fere  recinit  puella  ; 
aliquando  enim  per  intervaUa  modules  variabat,  quandoque  cum  jam 
ei  fpiritus  deficeret,  velocius  increbuit  turn  motus  turn  vociferatio,  do¬ 
nee  tandem  pene  fuffocata  modulum  unum  aut  alterum  interponeret 
concuflionemque  capitis  paulum  reprimeret ;  hac  arte  fciiicet  refufeita* 
tis  viribus  eandem  cantiunculam  ftacim  de  novo  inregravic  Huic  Tem¬ 
per  comes  adfuit  capitis  reciproca  nutaio,  quod  jugi  agitatione  an- 
trorfum  retrorfumque  ex  sequo  ferebatur,  motu  autem  femicirculari 
aut  obliquo  minime  ja&aium.  In  collo  mufculi  valide  teufi &  inflacij: 
cetera  membra  fpafmis  libera.  His  tamen  cum  infultibus  confluftantij 
haudintercidit  vel  pedes  fuos  pro  arbicrio  vel  prouc  jufla  erat  inquam-| 
vis  partem  fletftendi :  Toto  enim  paroxyfmi  tempore  fenfibus  integris 
atque  imperturbatis  fruebatur,  3z  ad  libitum  imperantis  vei  fedebat  vel 
obambulabat,  verbo  inteiim  aliour  pfteiendo  protlus  jmpar. .  In  vultu 
nulla  coloris  immutado,  oculi  tanquam  in  morte  immobiles,  nulla 
lifquam  nifi  in  ore  diftortio,  quas  ibi  ob  Mufculos  contratbos  erat  orn- 
nino  Cynica.  Durante  Paroxyfmo  vix  digitum  feriic  pulfus.  Hifce 
motibus  agitata  ultra  Semihoram  perftidc  ,*  in  quo  quidem  ftatu  vere 
lu&uofo  earn  relinquere  nox  turn  proquinquans  me  admonuit.  Sorores, 
cum  fratre  quanquam  una  aftarent,  prater  morem  fpafmo  intadte, 

Nodtu  fomnus  iis  haud  malus.  fi  nerops  hora  dvCubitus  ad  eum  fuerint 
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proclives:  Secus  Paroxyfmi  ad  mane  ufque  ingruebant,  brevibus  seque 
intervallis  ac  interdiu. 

Puellas  ex  altera  familia  cum  novo  anno  morbus  hie  invafit ;  quo 
quidem  tempore  etiam  fauces  iis  male  affed#  funt  &  tumid#.  Paulo 
poftquam  ext  dequibus  jam  fermo  fuir,  fpafmis  fuccubuerant,  h#  Epi- 
1  epticis  infultibus  cum  fenfuum  abolitione  corrept#  funt ;  interdum 
pedora  furentiuni  more  tundebant,  interdum  velut  oeftro  percit#  cir- 
cumcurfuabant,  &c.  quorum  nihil  fub  tribus  primis  menfibus  perce- 
peranf,  iis  tantum  Symptomatis  qu#  a  me  deferip'rae  funt  vexar#. 

Hunc  naturalem  effe  morbum  non  prohibet  fymptomatum  nova 
facies  aut  psrennis  duratio  Siquidem  fpafmi  hujufee  ratio  cum  com- 
muni  omnium  convulfionuni  indole  congruir,  a  fpiritibus  fcilicet  ani- 
malibus  oriunda,  qui  turbas  intranervos  cient,  mufculofque  in  varias 
pro  orgafmi  genio  contra&iones  impellunt.  Ita  ut  in  hoc  cafu  nihil 
praeter  morem  agac  natura,  neque  aliquid  monftri  pr#  fe  magisYerat 
quam  in  reiiquis  Spafmorum  generibus  ;  quippe  motibus  Organicis 
non  minus  Mechanice  hie  ufa  eft,  quam  in  Chorea  S.  Viti  aut  ver- 
fatili  ilia  affeduum  Hyft.ericorum  feena,  ubi  nunc  cachinnus,  nunc 
ejulatus,  nunc  violenta  pedoris  percuffio  ope  mufculorum  varie  atque' 
invita  voluntate  peragirur.  Cum  igitur  mufculorum,  turn  qui  larynei 
&  Capiti  cum  qui  manibus  &  .pedibus  .dicantur,  eadem  omnino  fit  vis  - 
eadem  ad  fpafmos  aptitudo,  quicquid  novi  &  prodigiofi  in  puellis  hif- 
ce  reperiri  videatur,  id  non  tarn  a  fymptomatis  ingenio  quam  a  parte 
afTeda  derivandum  eft,  cujus  licet  eo  modo  quodiximus  convulfte  ex- 
emplum  non  facile  occurrat3  earn  tamen  ita  poffe  corripi  minus  mi- 
rabimur,  liquid  apud  nos  valet  CL  Wiliihj  oblervat-io,  In  pueri-s  fcilicet 
qui  affedibqs  cordis  8z  m&mbrorum  exteriorum  exercitiis  nondum  : 
ailueveruiit,mateiiam  fpafmodicam  in  nervos  proximo*  h.  e.  eos  nii  cti 

&6ti  pans  f#pius  incurrere  ;  quare  iilis  faciei  &  oris  partes  maxime 
conveiluntur. 

iEgri  in  duabus  hifee  Familiis  erant  Confobrini,  utrum  in  caufa 
fuerit  cognatus  Sanguis,  ut  altera  familia  per  menfes  aliquot  intada 
morbum  tandem  affinem  fufeeperit,  horofeopi  3z  fympathi#  ftudiofis 
conjiciendum  libens  relinquo. 
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VI.  Daniel  Frafer  a  Native  of  Straharig, ,  fome  fix  Miles  from  InverneJ. 
continued  Deaf  and  Dumb  from  his  Birth,  till  the  fevemeench  Year 
c;  hj5  Age*  .The  Counters  of  Crawford  kept  him  in  her  Family  for 
the  ipaceqf  eight  or  nine  Years;  After  feventeen  Years  he  was  ta- 
Ken  ill  of  a  violent  Fever,  but  being  let  Blood  his  Fever  abated,  and 
‘au  not  its  Natural  Courie;  About  five  or  fix  Months  after,  he  con¬ 
tracted  a  Fever  again,  and  had  no  Blood  drawn  from  him,'  and  this 
went  on  with  its  Natural  Courfe.  Some  Weeks  after  his  recovery  he 
perceived  a  motion  in  his  Brain,  which  was  very  uneafie  to  him, 
An  a  ?eiwar(*sbe  began  to  Hear,  and  in  procefs  of  time  to  under¬ 
hand  Speech;  this  naturally  difposd  him  to  imitate  others,  and  at¬ 
tempt 
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tempt  to  Speak :  The  Servants  were  much  amaz’d  to  hear  him,  and 
fome  ran  away  ;  he  was  not  underflood  diflinblly  for  the  fpa*ce  of 
lome  Weeks  ;  he  is  underftood  now  tolerably  well,  tho  he  yet  retains 
the  Highland  Accent,  as  Highlanders  do  who  are  advanc’d  to  his  Years 
before  they  learn  the  Englijh  Tongue  :  He  can  (peak  no  Irifij,  for  ic 
was  in  the  Low  Lands  of  Scotland  that  he  firft  heard  and  fpoke. 

.  VII.  A  Wound  or  Scarification  crofs  the  Crown  of  the  Head  is  us’d  a  Curt  for 
in  Scotland  to  cure  Fluxes  and  Dy ferneries.  The  Blood  being  ftanched,  Fluxes  and  Dy~ 
the  Wound  is  cured  as  other  Wounds  commonly  are.  /emeries,  by  the 

Jam’,  ib.  p. 

VIII.  May  the  r;th,  Anno  1694,  one  Samuel  Chilton ,  of  Tinsbwy  near,/  fepy  p  erf  on 
Bath,  and  Labourer,  about  2 y  years  of  Age,  of  a  robuit  habit  of  b  of  Oliver. 
Body,  not  fat,  but  Ftefhy,  and  a  dark  brown  Hair,  happen’d,  without 7z:3°4*  i>*2177* 
any  vifible  caufe,  or  evidmQign,  to  fall  into  fome  profound  Sleep,  cut 
of  which  no  Art  ufed  I5y  thole  that  were  near  him,  cou’d  rouze 
him,  till  after  a  months  time  ;  then  rofe  of  himfelf,  put  on  his  Cioachs, 
and  went  about  his  bufinefs  of  Husbandry  as  ufual ;  ilept,  cou’d  eat 
and  drink  as  before,  but  fpake  not  one  word  till  about  a  month  after. 

All  the  time  he  flept.  Victuals  flood  by  him;  his  Mother,  fearing  he 
wou’d  be  flarv’d  in  that  fuilen  huniour,  as  (lie  thought  it,  put  Bread 
and  Cheefe  and  fmali  Beer  before  him,  which  was  fpem  every  day, 
and  fuppofed  by  him,  tho  no  one  ever  faw  him  eat  or  drink  ail  that 
time.  From  this  time  he  remain’d  free  of  any  drowfinefs  or  fleepinefs 
till  about  the  9th  of  April  1696,  and  then  fell  into  his  Sleeping  fit 
again  juft  as  he  did  before.  After  fome  days  they  were  prevail’d  with 
to  try  what  effect  Medicines  might  have  on  him,  and  accordingly  one 
Mr.  Gibbs,  a  very  able  Apothecary  of  Bath ,  went  to  him.  Bled,  Bli- 
flered,  Cupp’d  and  Scanified  him,  and  ufed  all  the  external  irritating 
Medicines  he  could  think  on,  but  ail  to  no  purpofe,  nothing  of  all 
thefe  making  any  manner  of  impreBion  on  him  ;  and  after  the  firft 
fortnight  he  was  never  cbferv’d  to  open  his  Eyes.  Visuals  flood  by 
him  as  before,  which  he  eat  of  now  and  then,  but  no  body  ever  faw 
him  Eat  or  Evacuate,  tho  he  did  both  very  regularly,  as  he  had  occa- 
fion  ;  and  fomeurhes  they  have  found  him  fall  afleep  with  the  pot  in 
his  Hand  in  Bed,  and  fometimes  with  his  Mouth  full  of  Meat.  In 
this  manner  he  lay  for  about  ten  Weeks,  and  then  could  eat  nothing 
at  all,  for  his  Jaws  feenrfd  to  be  fet,  and  his  Teeth  clihcht  lo  Clole, 
that  with  all  the  Art  they  had  with  their  inflrumenes  they,  cou’d  noc 
open  his  Mouth,  to  put  any  thing  into  it  to  fupport  him.  At  iaft, 
obferving  a  hole  made  in  his  Teeth,  by  holding  his  Pipe  in  his  Mouth, 
as  molt  great  Smoakers  ufualiy  have,  they  through  a  Quill  pour’d  fome 
Tent  into  his  Throat  now  and  then  :  And  this  was  all  he  took  for 
fix  Weeks  and  four  Days,  and  of  that  not  above  three  Pints  or  two 
Quarts,  fome  of  which  was  fpilt  too  ;  he  had  made  water  but  once, 
and  never  had  a  ftooi  all  that  time  Augufi  the  7th,  which  is  fevenceen 

Weeks  from  the  9th  of  April,  (  when  he  began  to  fleep, )  he  awaked, 

put 
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put  on  his  Cloaths,  and  walkt  abouc  the  Room,  not  knowing  he  had 
ilept  above  a  Might,  nor  cou’d  he  be  perfwaded  he  had  lain  fo  long, 
till  going  out  into  the  Fields  he  found  every  body  bufy  in  getting  in 
their  Harveft,  and  he  rememb.  ed  very  well,  when  he  fell  afleep  they 
were  lowing  of  Barley  and  Oats,  which  he  then  faw  ripe  and  fit  to  be 
cut  down. 

There  was  one  thing  obfervable,  That  tho  his  Flem  was  fomewhat 
wafted  with  fo  long  lying  in  Bed,  and  fading  for  above  fix  Weeks,  yet 
a  worthy  Gentleman  his  Neighbour  affured  me,  when  he  faw  him 
which  was  the  firft  Day  of  his  coming  abroad,  he  lookt  brisker  than 
ever  he  faw  him  in  his  Life  before  ,*  and  asking  him  whether  the  Bed 
had  not  made  him  fore,  he  afliired  him  and  every  Body,  that  he  nei¬ 
ther  found  that,  nor  any  other  Inconveniency  at  all  *y  and  that  he  had 
not  the  lead  remembrance  of  any  thing  that  pad  or  was  done  to  him  all 
that  while.  So  he  fell  again  to  his  Husbandry  as  he  ufed  to  do,and  re* 
main’ d  well  from  that  time  till  Augufi  the  17th,  Anno  1697,  when  in 
the  Morning  he  complaining  of  a  fhivering  and  coldnefs  in  his  Back, 
vomited  once  or  twice,  and  that  fame  day  fell  into  his  Sleeping  fit 
again. 

Being  then  at  the  Bath,  and  hearing  of  it,  I  tookHorfe  on  the  2 ;d, 
to  inform  my  felf  of  a  matter  of  Fa<d  I  thought  fo  drange.  When  I 
came  to  the  Houfe,  I  was  by  the  Neighbours  (  for  there  was  no  body 
at  home  at  that  time  befides  this  Tick  Man,  )  brought  to  his  Bed-fide, 
where  I  found  him  afleep,  as  I  had  been  told  before,  with  a  Cup  of 
Beer  and  a  piece  of  Bread  and  Cheefe  upon  a  Stool  by  his  Bed  within 
his  reach  :  I  took  him  by  the'  Hand,  felt  his  Pulfe,  which  was  at 
that  time  very  regular  ;  I  put  my  Hand  on  his  Bread,  and  found  his 
Heart  beat  very  regular  too,  and  his  breathing  very  eafie  and  Free  ; 
and  all  the  fault  I  found  was,  that  I  thought  his  Pulfe  beat  a  little  too 
drong:  He  was  in  a  breathing  Sweat,  and  had  an  agreeable  warmth 
all  over  his  Body.  I  then  put  my  Mouth  to  his  Ear,  and  as  loud  as 
I  cou’d  called  him  by  his  Name  feveral  times,  pull’d  him  by  the  Shoul¬ 
ders,  pincht  his  Nofe,  dope  his  Mouth  and  Nofe  together,  as  long  as 
I  durd,  for  fear  of  Choaking  him  but  all  to  no  purpofe,  for  in  all 
this  time  he  gave  me  not  the  lead  fignal  of  his  being  fenfible.  I  lifted 
up  his  Eye-lids,  and  found  his  Eye- balls  drawn  up  under  his  Eye¬ 
brows,  and  fixe  without  any  motion  at  all.  Being  baffled  with  all 
thefe  Tryals,  I  was  refolv’d  to  fee  what  effects  Spirit  of  Sal  Armoniac 
would  have,  which  I  had  brought  with  me,  to  difeover  the  Cheat,  if 
it  had  been  one,*  fo  I  held  my  Viol  under  one  Nod'il  a  confiderable 
time,  which  being  drawn  from  Quick  lime,  was  a  very  piercing  Spi¬ 
rit,  and  fo  drong  I  could  not  bear  it  under  my  own  Nofe  a  moment 
without  making  my  Eyes  water ;  but  he  felt  it  notvat  all.  Then  threw 
ic  at  feveral  times  up  that  fameNoftril,  it  made  his  Nofe  run  and  gleet, 
and  his  Eye-lids  Oliver  and  tremble  a  very  little,  and  this  was  all  the 
effect  I  found,  tho  I  pour’d  up  into  one  Nodril  about  a  half  ounce  Bot- 
1  tie 
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tie  of  this  fiery  Spirit,  which  was  as  ltrong  almoft  as  Fire  itfelf.  Fin* 
ding  no  fuccefs  with  this  neither,  I  cram  d  that  Noftril  with  Powder 
of  White  Hellebore,  which  1  had  by  me,  in  order  to  make  my  farther 
trials,  and  I  can  hardly  think  any  Impoftor  cou’d  ever  be  infenfible  of 
what  I  did,  I  tarried  fometime  afterwards  in  the  Room  to  fee  what 
effe&s  all  together  might  have  upon  him;  but  he  never  gave  any  to¬ 
ken  that  he  felt  what  I  had  done,  nor  difcover’d  any  manner  of  uneafi- 
nefs,  by  moving  or  ftirring  any  one  part  of  his  Body,  that  I  cou’d 
obferve.  Having  made  thefe  my  Experiments  I  left  him,  being  pretty 
well  fatisfied  he  was  really  afleep,  and  no  fullen  Counterfeit,  as  fome 
people  thought  him.  Upon  my  return  to  Bath ,  and  relating  what  £ 
had  obferv’d,  and  what  proofs  this  Fellow  had  given  me  of  his  Sleep- 
ing,  a  great  many  Gentlemen  went  out  to  fee  him,  as  i  had  done,  to 
fatisfie  their  Curiofity  in  a  Rarity  of  that  Nature,  who  found  him  in 
the  fame  condition  I  had  left  him  in  the  day  before  ,-  only  his  Nofe 
was  inflamed  and  fwelled  very  much,  and  his  Lips  and  the  Infide  of 
his  Right  Noftril  blifter’d  and  Scabby,  with  my  Spirit  and  Hellebore, 
which  I  had  plentifully  dos’d  him  with  the  day  before  :  His  Mother 
upon  this  for  fome  time  after  wou’d  fuflfer  no  body  to  come  near  him, 
for  fear  of  more  Experiments  upon  her  Son.  About  ten  days  after  I 
had  been  with  him,  Mr  Woolmer ,  an  Experienc’d  Apothecary  at  Batht 
culled  at  the  Houfe,  being  near  Tinsbury,  went  up  into  the  Room,  and 
finding  his  Pulfe  pretty  high, as  I  had  done,  takes  out  his  Launcet,  lets 
him  Blood  about  Fourteen  ounces  in  the  Arm,  tyes  his  Arm  up  again, 
no  body  being  in  the  Houfe,  and  leaves  him  as  he  found  him-,-  and  he 
affured  me  he  never  made  theleaft  motion  in  the  world  when  he  prickt 
him,  nor  all  the  while  his  Arm  was  bleeding.  Several  other  Experi¬ 
ments  were  made  by  thofe  that  went  to  fee  him  every  day  from  the 
Bath ,  but  all  to  no  purpofe,  as  they  told  me  on  their  return:  I  faw 
him  my  felf  again  the  latter  end  of  September,  and  found  him  juft  in  the 
fame  pofture,  lying  in  his  Bed,  but  remov’d  from  the  Houfe  where  he 
was  before  about  a  Furlong  or  more ,-  and  they  told  me,  when  they 
remov’d  him,  by  Accident,  carrying  him  down  Stairs  which  were 
fomewhat  Narrow,  they  ftruck  his  Head  againft  a  Stone,  and  gave  him 
a  fevere  knock,  which  broke  his  Head,  but  he  never  mov’d  any  more 
at  it  than  a  dead  man  wou’d.  i  found  now  his  Pulfe  was  not  quite 
fo  ltrong,  nor  had  he  any  Sweats,  as  when  I  faw  him  before.  I  cry’d 
him  again  the  lecond  time,  by  flopping  his  Nofe  and  Mouth,  but  to 
no  purpofe ,-  and  a  Gentleman  then  with  me  ran  a  large  Pin  into  his 
Arm  to  the  very  Bone,  but  he  gave  us  no  manner  of  tokens  of  his  be¬ 
ing  fenfible  of  any  thing  we  did  to  him.  In  all  this  time  they  allured 
me  no  body  had  feen  him  eat  or  drink,  tho  they  endeavour  d  it  all  they 
could,  but  it  always  flood  by  him,  and  they  obferv’d  fometimes  once 
a  day*  fometimes  once  in  two  days  all  was  gone.  ’Tis  farther  obfcr- 
vable,*  he  never  foul’d  his  Bed,  but  did  his  neceffary  occafions  always 

in  the  Pot.  In  this  manaer  he  lay  till  thj  19th  of  November,  whea 

y  his 
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his  Mother  hearing  him  make  a  noife,  ran  immediately  up  to  him,  and 
found  him  Eating  ,*  fhe  askt  him  how  he  did?  He  faid.  Very  well, 
thank  God :  She  askt  him  again.  Which  he  lik’d  beft,  Bread  and 
Butter,  or  Bread  and  Cheefe  ?  Heanfwer’d^  Bread  and  Cheefe :  Upon 
this,  the  poor  Woman  overjoy’d  left  him  to  acquaint  his  Brother  with 
ir,  and  they  came  ttrait  up  into  the  Chamber  to  difcourfe  him,  but 
found  him  as  fait  afleep  as  ever,  and  all  the  Art  they  had  cou’d  not 
wake  him.  From  this  time  to  the  end  of  January  or  t^e  beginning  of 
February,  ("for  I  cou’d  not  learn  from  any  body  the  very  day)  he  dept 
fo  profoundly  as  before,  for  when  they  call’d  him  by  his  Name  he 
feemed  to  hear  them,  and  be  fomewhat  fenfible,  thohe  could  not  make 
them  any  anfwer.  His  Eyes  were  not  now  fhut  fo  clofe,  and  he  had 
frequently  great  tremblings  of  his  Eyelids,  upon  which  they  expe&ed 
every  day  when  he  would  wake,  which  happened  not  till  about  tfje 
time  jult  now  mention’d,  and  then  he  wak’d  perfe&ly  well,  not  re- 
membring  any  thing  that  happened  all  this  while*  ’Twas  obferv'd  he 
was  very  little  alter’d  in  his  Flefh,  only  complained  the  Cold  pincht 
him  more  than  ufually,  and  fo  prefently  fell  to  Husbandry  as  at  other 
times.  , 


Strange  Effetts  IX.  The  Difeafe,  which  I  am  now  going  to  treat  of,  was  a 
of  the  Scurvy,  true  Scurvy  ,*  for  they  who  were  fickofit,  felt,  as  common  Scorbu- 
f^apls*  tick  Perfons  do,  pains  in  their  Thighs,  the  Calves  of  their  Legs,  their 
n.  3i*8.°pU^V«  Bel|y>  anc*  Sumach,  and  were  deprived  of  the  Motion,  or  Ufe  of 
Frcm  Hid.  a-  their  Limbs,  tho*  they  Bill  retained  their  feeling.  They  were  trou- 
ad.  Sc.  bled  with  Head-achs,  Convulfions,  and  fuch  ltrange  itching  in  the 
Gums,  that  the  Children  pulled  off  certain  Pieces  of  them  with  their 
Nails.  The  Blood  which  came  from  them,  was  Watery,  Salt  and 
Corrofive  ,•  and  the  Stink,  which  came  from  their  Mouth,  was  in¬ 
tolerable.  They  had  hard  blew  Spots  on  their  Legs  and  Thighs,  fre¬ 
quent  Hemorrhages,  or  Bleedings  at  the  No fe  and  Fundament,  and 
alfo  fo  great  a  Weaknefs  in  their  Knees,  that  they  could  not  go  with¬ 
out  reeling  or  ftaggering.  Thefe  were  the  Symptoms  which  they  had 
in  common  with  other  fcorbutick  Perfons. 

When  we  removed  thefe  Tick  Perfons,  we  heard  a  fmall  clattering 
of  x their  Bones. 


I  obferved  at  the  opening  of  all  thofe  Bodies  or  Cadavers  in  which 
we  heard  the  aforefaid  little  noife,  that  the  Epiphyfes  were  intirely  fepa. 
rated  from  the  Bones,  which  by  rubbing  againft  each  other  occafioned 
this  clattering.  We  have  opened  feveral  young  Perfons,  in  whom  we 
alfo  perceived  a  fmall  low  noife  when  they  breathed.  In  all  thefe 
fort  of  Bodies  we  found,  that  the  Griftles  of  the  Sternum  were  fepara- 
ted  from  the  Bony  part  of  the  Ribs ;  and  as  the  Griftles  are  of  a  fofter 
Subftance  than  the  Epiphyfes ,  the  noife,  which  their  rubbing  produced, 
was  greater  than  that  of  thofe  Bones  which  rubbed  againft  the  Epiphy - 
feu  They,  in  whom  we  heard  this  noife  at  the  time  when  they  breath¬ 


ed, 
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ed,  are  all  dead,  except  one  young  Man,  whofe  Ribs  were  viilbly 
reunited  to  the  Gridles,  for  after  his  Cure,  we  heard  no  more  of  this 
noife.  All  thofe,  in  whofe  Breads  any  Matter  or  Serofity  were  found, 
had  their  Ribs  feparated  from  their  Gridles,  and  that  bony  Part  of 
thofe  Ribs,  which  were  over  againd  the  Sternum t  was  rotted  for  the 
length  of  four  Fingers  which  is  an  Evidence,  that  the  Lympha  of 
thefe  Bodies  was  extreamly  cauftick.  The  greated  part  of  thofe 
Bodies,  which  were  opened,  had  their  Bones  black,  worm-eaten,  and 
rotten. 

Mod  of  the  Sick  went  daggering ;  This  is  an  Accident  common  or 
ufual  to  fcorbutick  Perfons,  and  very  well  known  to  mod  Phyficians 
but  the  reafonofit,  which  you  have  here,  is  not  fo  well  known.  It  is 
certain,  that  the  fupport  of  the  Joints  proceedeth  from  the  Force  and 
Spring  of  the  Ligaments,  which  bind  the  Bones  clofe  to  each  other 
the;  Ligaments  of  thefe  Tick  Perfons,  were  corroded,  loofe,  and 
the  Bones  were  feparated  from  each  other  which  proceeded 
from  this,  that  indead  of  finding  in  their  Joynts  that  fweet  Oily 
Lympha  (which  commonly  aboundeth  there  in  order  to  make  the 
Joynts  fupple,  and  give  them  an  eafiefree  Motion)  there  was  nothing 
but  a  greenifh  Liquor,  which  by  its  over  cauftick  Quality  had  corro¬ 
ded  the  Ligaments,  and  confequently  dedroyed  the  Force  of  their 
Spring.  All  the  young  Perfons  under  eighteen,  had  in  fome  degree 
their  Epiphyfes  feparated  from  the  Body  of  their  Bones,  and  by  the  lead 
endeavour  or  force  we  feparated  them  entirely.  The  reafon  of  it  is 
this,  that  young  Perfons  have  not  yet  their  Epiphyfes  fo  drongly  faden’d 
to  the  Bones,  fo  that  when  they  are  never  lo  little  foak’d  with  that 
Corrofive  Lympha  which  is  in  the  Joynts,  that  caudick  Liquor  may 
eafily  feparate  them  entirely  from  the  Bones.  All  the  Bones,  which 
we  found  entirely  feparated  from  their  Epiphyfes ,  were  more  than  twice 
as  big  as  they  fhould  be  in  their  Natural  State,  becaufe  thefe  Epiphyfes 
were  feparated  in  them  only,  whofe  Bones  were  weli  foak’d  with  a 
Water  which  had  penetrated  into  their  very  Subdance  and  made  it 
fwell. 

The  Bones  of  thofe  which  recovered,  or  were  recovering,  remained 
fwelfd, without  giving  them,  any  pain  :  They  might  grow  lefs  in  time, 
as  it  happens  to  Children,  which  are  troubled  with  the  Rickets,  whofe 
Bones  grow.dry  bv  little  and  little  as  they  grow  up.  All  they  who  had 
any  Difficulty  of  Breathing,  or  had  their  Breads  duff’d  or  flopp’d  up, 
had  there  good  doreof  Lympha,  or  Matter,-  and  we  often  found  more 
or  lefs  of  them  in  their  Lungs,  according  as  they  were  oppreffed,  We 
have  feen  fome  lick  Perfons,  whofe  Breads  have  been  fo  oppreffed, 
that  they  died  all  on  a  fudden in  the  mean  while  we  found  no  Sero¬ 
fity  neither  in  their  Breads  nor  in  their  Lungs :  But  the  Pericardium 
was  entirely  faden’d  to  the  Lungs,  and  the  Lungs  were  glued  to  the 
Tltura  and  Diaphragma  }  and  all  the  Parts  were  fo  mixed  and  blended 
together  with  each  other,  that  they  all  made  up  but  one  Mafs  or  Lump, 
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fo  confounded,  that  one  could  fcarce  diftinguifh  the  one  from  the 
ocher:  Now  as  the  Lungs  were  fqueez’d  together  in  the  midft  of  this 
Mafs,  they  were  deprived  of  their  Motion,  and  the  Tick  Perfon  was 
choak’d  for  want  of  Breath.  The  clofe  Adhefion,  and  Confufion  of 
thefe  parts  one  with  another,  proceeded  from  this,  that  being  ulcered 
as  they  were,  they  muft  needs  flick  to  each  other.  The  ordinary  or 
common  Scorbucick  Perfons  have  the  Glands  of  their  Mefentery  much 
obflrubted  and  fwelTd  ;  thofe  we  treat  of,  have  theirs  partly  corrupted, 
and  Impofthumes  on  the  Subftance  of  it.  In  the  Liver  of  fome  few, 
the  Matter  or  Corruption  was  hardned,  and  as  it  were  petrified  $  their 
Spleen  was  three  times  bigger  than  it  fliould  be,  and  fell  to  pieces  as- 
if  it  had  been  compofed  of  coagulated  Blood  ;  and  fometimes  the  Kid- 
nies  and  the  Breaft  were  full  of  Impoflhumes. 

There  were  fome  Bodies  or  Cadavers  of  thole  of  Fifteen,  in  which,, 
if  we  fqueez’d  betwixt  two  Fingers  the  end  of  the  Ribs*  which  began 
to  befeparaced  from  the  Griftles,  there  came  abundance  of  corrupted 
Matter,  which  was  the  Ipungy  patt  of  the  Bone  fo  that  after  the 
1‘queez.ing  of  it  together,  there  remain’d  nothing  of  the  Rib,  but  two 
bony  Places.  We  have  feen  fome  certain  Perfons,  who  had  no  other 
Token  of  the  Scurvy,  but  fome  flight  Ulcerations  in  the  Gums:. 
They  had  afterwards  fome  ftnall  red,  hard;  Tumours  on  their  Hands, 
their  Infteps,  and  in  fome  other  parts  of  the  Body.  After  that,  there 
appeared  large  Impofthumes  on  their  Grotn  and  under  their  Arm- 
pits,  attended  with  leveraL  blue  Spots  all  over  their  Body,  which  were 
the  certain  Fore  runners  of  Death.  We  found  that  the  Glandules 
under  their  Arm  pits  were  very  big  and  furrounded  with  Matter  or 
Corruption  ;  as  well  as  the  Mufcles  of  their  Arms  and  Thighs,  whofe 
Intervals  were  all  filled  with  them.  We  obferved  fome  whole  Arms* 
Legs,  and  Thighs,  were  of  a  reddifh  Black,  and  as  it  were  burnt,- 
which  proceeded  from  that  black  and  coagulated  Blood,  which  wt. 
always  found  under  the  Skin  of  thofe  Perfons.  We  alfo  found  their 
Mufcles  (welled,  and  as  hard  as  Wood,  which  proceeded,  from  tha 
Blood  which  was  fix  d  in  the  Body  of  the  Mufcles,  which  were  fome¬ 
times  fo  full  of  it,  that  their  Legs  remained  bent  without  being  able 
to  extend  or  ftretch  them  out.  We  obferved  that  the  blue,  red,  yel¬ 
low,  and  biack  Spots,  which  appear  in  their  Bodies  who  have  the 
common  Scurvy,  proceed  purely  from  extravafated  Blood  under  the^ 
Skin.  As  long  as  the  Blood  kept  its  red  Colour,  the  Spot  was  red), 
i  f  the  Blood  is  black  or  coagulated,  the  Spot  is  alfo  biack  ;  when  there 
is  fome  Bile  mix’d  with  it,  the  Spot  is  of  a  yellowifh  black  ,*  in  fhort, 
according  as  the  Blood  is  mixed  v/ich  the  Humours  of  different  Co¬ 
lours,  (o  alfo  the  Spots  appear  of  a  different  Colour.  We  fomedmes 
faw  on  the  Bodies  of  thefe  Perfons  certain  fmali  Tumours  which  grew 
bigger  every  Day;  we  applied  Emollient  Ointments  to  foften  them, 
and,  tnofe  lumours  on.  their  breaking*  formed  a  Scorbucick  Ulcer, 
which  proceeded  from  the  Blood  with  which  the.  Tumour  was  filled  >. 

&  fnr- 
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for  as  often  as  we  took  off  the  Plaifter,  we  ftiil  found  under  it  a  great 
deal  of  coagulated  Blood  ;  we  put  on  a  frefh  Plaifter,  and  fome  time 
after  we  (till  found  under  it  coagulated  Blood  :  We  continued  drefting  of 
them  after  this  manner, and  by  thus  taking  away  the  Blood, we  dried  up 
the  Tumour,  and  the  Perlon  was  cured.  Some  old  perfons  had  fuch 
large  Bleedings  at  the  Note  and  Mouth,  that  they  died  of  it,  it  being 
impoffible  to  flop  it,  becaufe  the  Lympha  of  theie  perfons  was  fo  fharp 
and  corrofive  (as  1  faid  before;  that  it  corroded  and  eat  through  the 
Coats  of  the  Veins  And  this  kind  of  Haemorrhage  was  fo  much  the 
harder  to  ltop,  becaufe  the  Blood  of  old  Perfons  is  more  fluid  and 
watery  than  that  of  young  Perfons,  who  are  feldom  fubjstft  to  this 

Accident. 

Old  Pei  Tons,  as  well  Women  as  Men,  were  troubled  with  fuch- 
mighty  Fluxes,  that  the  weakeft  of  them  died  under  them  ;  but  if 
they  had  ftrength  enough  to  withftand  them*  they  were  foon  cured* 
There  were  fome  of  chefe  Sick  Perfons,  who  werefo  Coftivs  in> 
their  Body,  that  they  never  could  go  to  Stool  without  taking  fome 
Glifters.  Several  of  them  had  fuch  large  Swellings  over  all  their  Bo¬ 
dies  their  Hands,  Arms  and  Feet,  that  they  feemed  to  nave  been 
blown  up.  We  cured  feveral  ol  them  by  proper  Medicines,  GiifterSj, 
and  fweecntng  Juleps.  A  Youth  of  Ten  Years  old,  had  his  Gums 
much  fwelled  and  ulcered ;  his  Teeth  were  eaten  up  to  the  Roots  of 
them  and  ferved  no  longer;  and  his  Breath  was  intolerably  funking* 

The  (  hirurge  on  was  obliged  to  pull  out  all  his  Teeth,  for  the  bet* 
ter  dreffine  of  his  Mouth,  tho’  they  would  have  fallen  out  of  them- 
felves :  His  Gums  were  healed,  but  there  arofe  a  Tumour  on  the  fide 
of  his  Tongue  as  big  as  a  Walnut.  In  the  middle  of  this  Tumour  there 
was  a  bluifh  Hole,  which  degenerated  into  an  Ulcer,  which  eat  up 
half  the  Tumour,  the  other  half  remained  whole  and  entire,  -ome 
ftnall  time  after,  there  appeared  another  Tumour  in  the  Cheek,,  which: 
was  very  hard  ;  It  was  Blue  in  the  middle,  and  turnd  to  an  U'Cer 
alfoas  the  firft.  This  Youth  died  all  on  a  fudden,  when  u  was  lead 
expend,  and  all  the  inward  Parts  of  his  Body  were  Corrupted. 

Ail  they  who  died  fuddenly,  without  having  anv  viable  Caufe  of 
their  Death,  had  the  Auricles  of  their  Heart  as  big  as  ones  Fut,. 
and  fuil  of  coagulated  Blood,  which,  by  putting  a  ltop  to  the  circula¬ 
tion  of  the  Blood  brought  an  inevitable  Death  on  them.  There  came 
in  the  Cheeks  of  feveral  a  fmall  White  Ulcer,  whica  was  haru  all 
round  •  un-lefs  we  took  care  to  flop  it  prefen  tty ,  and  to  cake  it  ofLwith 
the  Spirit  of  Vitriol,  it  grew  prefently  livid  or  blue  black  and  ftinking| 
and  ear  up  part  of  the  Cheek,  fo  that  one  muht  fee  the  isech  thro 
it.  We  nave  feen  feveral  from  the  Age  ot  Eighteen  to  the  Ag  ^ 
Thirty,  who  were  without  pain  caft  down  ftupid  and  with  u.  *.  y 
Motion.  They  had  their  Mouth  open,  their  Lyes  funk  in. 

Looks  frightful,  and  appeared  rather  like  Statues  than  Men.  A  h  C 

Perfons  hid  no  apparent  SUkuefi,  only  cherr  Gums  were  Uicered^ 
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their  Skin  was  fmooth  and  Fair,  without  any  Spots  or  Hardnefs :  Yet 
we  found  their  Mufcles  were  Gangreen’d,  and  all  wet  with  a  black  ' 
corrupted  Blood,  and  in  handling  of  them,  they  fell  into  Pieces  in 
our  Hands.  There  was  a  Man  who  had  a  Carbuncle  on  his  tnftep, 
his  Lips  and  his  Noftrils  were  chopped,  and  a  {linking  Water  flow’d 
gently  from  his  Noftrils.  This  Man  linger’d  out  a  long  time  in  a  dy¬ 
ing  Condition  :  His  Cadaver  made  me  afraid,  I  durft  not  open  it.  A 
Young  Man,  who  as  to  all  outward  appearance  Teem’d  not  to  be  very 
III,  died  fuddenly.  We  found  his  Vericardlum  was  fo  eaten  lip,  that 
there  remain’d  but  a  little  of  it,  and  his  Heart  was  Uicer’d  all  about 
very  deeply. 

Scorbutick  Perfons  are  commonly  better  in  the  Summer,  than  they 
are  in  the  Winter,  which  may  proceed  from  their  great  Tranfpiration. 
On  the  other  fide,  thefe  were  indifferently  well  from  the  Month  of 
Jpril,  to  the  beginning  of  June ,  the  Spots,  hardnefs  and  other  Acci¬ 
dents  of  the  Scurvy  then  difappearing ;  but  on  the  coming  of  the 
great  Heats,  all  thofe  Accidents  returned  They,  who  were  fo  well 
as  to  be  in  a  readinefs  to  quit  the  Hofpital,  relapfed  again  :  Their 
Legs  and  Thighs  grew  all  Black,  and  Death  often  put  a  Period  to 
there  Miferies.  This  Diforder  might  arrive  from  this,  that  there  was 
fuch  a  great  quantity  of  corrofive  Lymph  a  in  them,  that  it  was  in  a 
manner  impoffible  for  it  to  be  carried  off  by  Tranfpiration,  fo  that  by 
ftagnating  in  their  Bodies  it  grew  hot,  fermented,  fower,  and  putrifi- 
ed;  from  thence  arofe  thofe  Corrolions,  Ulcers,  and  great  Impoft- 
humes.  Corruptions  and  other  Accidents  which  we  fpoke  of  before. 
All  thefe  Poor  People  eat  very  heartily  to  the  laft  Moment  of  their 
Life  ,*  this  proceeded  from  a  fliarp  Humour,  with  which  their  Stomach 
always  abounded,  which  created  in  them  a  kind  of  Fames  Canina.  No¬ 
thing  is  foapt  to  corrupt  the  Blood  as  long  Want ; The  ufe  of  ill  Food 
is  ftiii  worfe;  Cold  flops  the  Circulation  of  the  Blood,  and  makes  the 
v  Blood  remain  too  long  in  the  Parts,  where  it  foureth  and  foon  cor- 
rupteth  ,*  Sadnefs  and  Grief  (  which  thefe  poor  Creatures  are  fubjed: 
to )  is  worfe  than  all  the  reft,-  and  what  ail  thefe  may  do  when  they 
meet  altogether  in  one  Perfon,  we  may  eafily  judge.  They  produced 
there  Lympha  s  of  different  Colours,  with  which  the  Belly,  the  Breaft 
and  feveral  other  Parts  of  their  Bodies  were  fill’d.  Thofe  Lymph/s 
were  fo  Cauftick,  that  having  put  our  Hands  into  their  Cadavers ,  the 
okin  of  them  came  off,  and  our  Faces  were  thereby  Ulcered  ;  To  that 
we  were  obliged  to  rife  in  the  Night  to  wafh  our  Faces  with  Frefh 
Water,  to  take  off  the  Heat  and  Inflammation  of  it.  -But  that  which 
was  very  furprifing  in  this  great  Difeafe,  was  that  the  Brains  of  thefe 
poor  Creatures  were  always  found  and  entire  -  ..  . 


Body  of  Mr.  ^eBody  in  divers  parts  appear’d  of  black,  blue,  livid,  and  various 

Dove,  by  Mr.  £iors>  °! s lore  1  made  any  Incifion  into  it,  particularly  the  Back, 
Cowper.tt  335  where  the  Blood  was  fettled,  had  a  cadaverous  Blacknefs,  where  the 

.  Cuticula 
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CuticuJa  was  here  and  there  veficated,  or  diftended  with  Strum.  Of  this 
there  was  no  Appearance  before  Death. 

The  Mufcles  of  the  Abdomen  had  a  Mortified  Appearance,  being  a 
blackifh  green  Colour.  The  Liver  was  intirely  fphacelated.  The 
Spleen  had  large  mortified  Spots  on  its  Surface:  Both  thefe  Parts 
were  fpecifically  lighter  than  in  the  Natural  State;  infomuch,that  Por¬ 
tions  of  each  of  them  fwam  on  the  Surface  of  the  Water,  and  Teemed 
to  have  more  Air  in  them  than  we  commonly  find  in  the  Lungs  in 
their  Natural  State.  The  reft  of  th tVifcera  in  this  lower  Cavity  were 
not  in  To  low  a  State  ;  tho’  the  Guts  had  here  and  there  blackifli  Spots 
on  them. 

The  Pectoral  Mufcles  were  in  little  better  State  than  thofe  of  the 
Abdomen ;  nor  were  the  Intercoftal  Mufcles  like  thofe  of  the  Limbs.  I 
am  apt  to  think  all  the  Mufcles  imploved  in  Refpiration,  had  more  or 
lefs  of  this  Blackifh  Appearance.  The  Right  Lobes  of  the  Lungs  were 
difeafed ;  and  the  fame  fide  of  the  Thorax  had  a  fmali  quantity  of  Strum 
in  it.  The  Lungs  on  the  other  fide  were  in  no  ill  Condition.  The 
Heart  was  very  flaccid  and  large :  The  Right  Ventricle  and  Vena  Cava 
had  no  fmali  Polypus  in  them.  The  Vena  Pulmonaris  was  exceedingly 
dilated  next  the  Bafis  of  the  Heart.  The  Left  Ventricle  of  the  Heart 
was  furnifhed  with  a  fmali  Polypus ,  and  a  great  quantity  of  Grumous 
Blood.  The  Great  Artery  was  very  thin,  and  appeared  not  a  little 
extended,  and  had  fome  Cartilaginous  Bodies  interfperfed  in  its  Mem« 
branes. 

In  the  Head  ;  the  Dura  Mater  was  found  infeparable  from  the  Crani¬ 
um  in  its  upper  part.  A  Polypus  was  drawn  out  of  the  upper  great  Vein 
of  the  Brain,  called  Sinus  Falcis  fuperior. 

The  Carotide  Arteries  were  very  thin,  and  much  larger  than  they 
ought  to  be,  before  they  entered  the  Subftance  of  the  Brain.  In  fhort, 
all  the  Blood-Veffels  which  I  examin’d  were  very  much  dilated,  and 
feemed  to  be  charged  with  as  much  Wind  as  Blood* 

XL  There  was,  in  the  Parifh  n ext  Upminfter,  a  Great-bellied  Wo-  A  Child  deli. 
man  who  had  the  Sma!l«*pox, and  was  pretty  well  recovered, fo  that  fhe  wrdfuii  of 
was  able  to  take  fomething  to  purge  her  after  it:  And  on  Auguft  the 
thirtieth  laft,  fhe  took  a  Purge  (I  know  not  what)  which  did  nqtham, 
work  ,*  and  on  September  the  Firft,  another  Purge,  which  gave  her/>.  165, 
only  a  Stool  or  two.  Upon  which,  September  the  Third,  fhe  took 
another  ftronger  Purge,  thar  work’d  fo  violently  upwards  and  down¬ 
wards,  that  ihe  fell  into  Faintings  and  Convulfions :  about  which 
time  I  conceive  her  Child  died  within  her,  but  of  which  (lie  was  not 
deliver’d  till  Svptetober  the?  eighth.  The  Child  was  a  Female,  and  in 
appearance  well  made,  lufty  and  ftrung.  At  its  Delivery,  the  Mid¬ 
wife  judged  it  had  been  dead  five  or  fix  Days  •  fo  that  the  Belly  was 
burft,  and  the  Bowels  came  our,  and  the  whole  Body  was  inclining 

to  begotten.  The  Child  was  very  full  of  the  Small-pox,  fo  full,  that 

the  : 
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the  Midwife  faid, hardly  a  Pins  head  could  be  put  between  the  Blitters, 
which  were  very  Plump,  and  full  of  Matter,  like  the  Puftules  of  an 
Adult,  when  the  Small  Pox  is  at  the  Height,  only  a  little  depreffed  in 
the  middle.  But  as  full  as  the  Child  was,  the  Mother  had  as  few,  and 
very  favourably, 

ofprmrhgthe  XII.  The  Aftathls  have  introduced  this  Prance  of  procuring  the 
Sm»U  Vox  by  Small  Pox  by  a  fort  of  Inoculation,  for  about  40  years  at  Confianttnople ; 
inoculation*  ^anc}  tho’  at  firft  ’twas  us'd  with  Caution,  yet  the  Succefs  it  has  met 
Dr.  Timone.  with  thoufands  of  Subje&s  for  8  Years  pad  has  put  it  beyond  all 
Woodwa.d"*  Sufpicion  and  Doubt ;  fince  none  who  have  had  it  this  way  have  been 
339  p.  72,  found  to  die  of  the  Small  Pox  ;  when  at  the  fame  time  ’twas  very  mor¬ 
tal,  when  it  feiz’d  the  Patient  the  common  way,  of  which  half  the  af* 
fe&ed  dy’d. 

They  that  have  this  Inoculation  pra&is’d  on  them  are  fubjed  to  very 
flight  Symptoms ;  fome  being  fcarce  fenfible  they  are  ill  or  fick  ;  and 
what  is  valued  by  the  Fair,  it  never  leaves  any  Scars  or  Pits  in  the 

Face,  #  #  ‘  ,:' 

The  Method  of  the  Operation  is  thus.  Choice  being  made  of  a  pro¬ 
per  Contagion,  the  Matter  of  the  Puftules  is  to  be  communicated  to 
the  Perfon  propofed  to  take  the  Infection  ;  whence  it  has,  metaphori¬ 
cally,  the  name  of  Incifion  or  Inoculation.  For  this  purpofe  they 
make  choice  of  a  Boy,  or  young  Lad,  of  a  found  healthy  Tempera¬ 
ment,  that  is  feized  with  the  common  Small-Fox  (  of  the  diftind,  not 
Flux  fort  )on  the  Twelfth  or  Thirteenth  day  from  the  beginning  of 
his  Sicknefs  ♦  they  with  a  Needle  prick  the  Tubercles  (chiefly  thofe 
on  the  Shins  and  Hams)  and  prefs  out  the  Matter  coming  from  them 
into  fome  convenient  Veffel  of  Glafs,  or  the  like,  to  receive  it  ,•  it  is 
convenient  to  wafh  and  clean  the  Veffel  fitft  with  warm  Water:  A 
convenient  quantity  of  this  Matter  being  thus  collected,  it  is  to  be 
Hop’d  clofe,  and  kept  warm  in  the  Bofom  of  the  Perfon  that  carries  it, 
and  as  foon  as  may  be,  brought  to  the  place  of  the  expe&ing  future 
Patient. 

The  Patient  therefore  being  in  a  warm  Chamber,  the  Operator  is 
to  make  feveral  little  Wounds  with  a  Needle,  in  one,  two  or  more  pla¬ 
ces  of  the  Skin,  till  fome  drops  of  Blood  follow,  and  immediately  drop 
out  fome  drops  of  the  Matter  in  the  Glafs,  and  mix  it  well  with  the 
Blood  iffuing  out;  one  drop  of  the  Matter  is  fufficient  for  each  place 
pricked.  The  Pun&ures  are  made  indifferently  in  any  of  the  flefhy 
Parts,  but  fucceed  beft  in  the  Mufcles  of  the  Arm  or  Radius.  The 
Needle  is  to  be  a  three  edg’d  Surgeon’s  Needle;  it  may  likewife  be 
perform’d  with  a  Lancet :  The  cuftom  is  to  run  the  Needle  tranfverfe, 
and  rip  up  the  Skin  a  little,  that  there  may  be  a  convenient  dividing  of 
the  Part,  and  mixing  of  the  Matter  with  the  Blood  more  eafily  per¬ 
form’d  ;  which  is  done,  either  with  a  blunt  Stile,  or  an  Ear-picker  • 
The  Wound  is  cover’d  with  half  a  Walnut- fhelL  or  the  like  Concave 

Veffel, 
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Veffel,  and  bound  over,  that  the  Matter  be  not  rubh’d  offby  the  Gar¬ 
ments  ,*  which  is  all  removed  in  a  few  Hours.  The  Patient  is  to  take 
care  of  his  Diet.  In  this  place  the  Cuftom  is  to  abftain  wholly  from 
Flelh  and  Broth  for  20  or  2  y  days. 

This  Operation  is  perform’d,  either  in  the  beginning  of  the  Winter, 
or  in  the  Spring. 

Some,  for  caution,  order  the  Matter  to  be  brought  from  the  Sick  by 
a  third  Perfon,  leaft  any  Infeftion  ftiould  be  convey’d  by  the  Cloaths 
of  the  Operator  ,•  but  this  is  not  material. 

As  to  the  Procefs  of  the  Matter,  in  refpe&of  the  Idiofyncrafy ;  the 
Small  Pox  begins  to  appear  fooner  in  feme  than  in  others,  in  fome  with 
greater,  in  others  with  leffer  Symptoms ;  but  with  happy  Succefs  in 
all.  In  this  Place  the  Efflorefcence  commonly  begins  at  the  end  of  th$ 
feventh  day.  Which  ieems  to  favour  the  Do&rineof  Crifes . 

It  was  obferv’d,  in  a  Year  when  the  common  Small-Pox  was  very 
mortal,  that  thofe  by  Incifion  were  alfo  attended  with  greater  Symp¬ 
toms.  Of  f  o  Perfons,  who  had  the  Incifion  made  upon  them  almoft 
in  the  fame  day, four  were  found  in  whom  the  Eruption  was  too  fudden, 
the  Tubercles  more,  and  Symptoms  worfe.  There  was  fome  fufpici- 
on,  that  thefe  four  had  caught  the  common  Small-Pox  before  the  In¬ 
cifion  was  made.  It  is  enough  for  our  prefent  purpofe,  that  there  was 
not  one  but  recovered  after  the  Incifion  :  In  thofe  four  the  Small-Pox 
came  near  the  confluent  fort.  At  other  times  the  inoculated  are  di- 
flinft,  few  and  fcatter’d  ,•  commonly  io  or  20  break  out ;  here  and 
there ’one  has  but  2  or  few  have  100  :  There  are  fome  in  whom 
no  Puftule  rifes,  but  in  the  Places  where  the  Incifion  was  made,  which 
fwell  up  into  purulent  Tubercles  ,•  yet  thefe  have  never  had  the  Small - 
Pox  afterwards  in  their  whole  Lives ;  tho’  they  have  cohabited  with 

Perfons  having  it.  .  r  r  1 

It  is  to  be  noted,  that  a  no  fmall  quantity  of  Matter  runs  for  feveral 

days,  from  the  place  of  the  Incifion.  # 

The  Pocks  arifing  from  this  Operation  are  dry  d  up  in  a  lhort  time, 
and  fall  off,  partly  in  thin  Skins,  and  partly  contrary  to  the  common 

fort,  vanifh  by  an  infenfible  wafting.  ... 

The  Matter  is  hardly  a  thick  Pus ,  as  m  the  common,  but  a  thinner 
kind  of  Sanies ;  whence  they  rarely  pit,  except  at  the  place  of  the  In¬ 
cifion,  where  the  Cicatrices  left  are  not  to  be  worn  out  by  time,  and 

whofe  Matter  comes  near  the  nature  of  Pus . 

If  any  Apofteme  breaks  out  in  any  (which  Infants  are  moft  fubje& 
to  )  yet  there  is  nothing  to  be  fear’d,  for  it  is  fafely  heal  d  by  Suppura¬ 
tion.  If  any  other  Symptom  happens,  ’tis  eafily  cul  d  by  the  common 

^  cdics 

Obferve  they  fcarce  make  ufe  of  the  Matter  of  the  Incifious  Pox, 
for  a  new  Incifion.  If  this  Inoculation  be  made  on  Perfons  who  have 
before  had  the  Small- Pox,  they  find  no  alteration  and  the  places 
prick’d  prefently  dry  up  ;  except  in  an  ill  Habit  of  Body,  w^ly 
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poflibly  a  flight  Inflammation  and  Exulceration  may  happen  for  a  few 
days. 

To  this  time,  he  fays,  I  have  known  but  one  Boy,  on  whom  the 
Operation  was  perform’d,  and  yet  he  had  not  the  Small-Pox ,  but 
without  any  mifchief  and  fome  Months  after  catching  the  common 
fort,  he  did  very  well.  It  is  to  be  obferv'd,  that  the  places  of  the  Inci- 
fion  did  not  fwell.  J  fufpe<ft  this  Child  prevented  the  infertionof  the 
Matter,  for  he  ftruggled  very  much  under  the  Operation,  and  there 
wanted  help  to  hold  him  ftill.  The  Matter  to  be  inferred  will  keep  in 
the  Glafs  very  well  for  12  Hours.  He  goes  on. 

I  have  never  obferv’d  any  mifchievous  Accident  from  this  Incifion 
hitherto ;  and  altho’  fuch  Reports  have  been  fometimes  fpread  among 
the  Vulgar,  yet  having  gone  on  purpofe  to  the  Houfes  whence  fuch 
Rumors  have  arifen,  I  have  found  the  whole  to  be  abfolutely  falfe. 

It  is  now  eight  Years  flnce  I  have  been  an  Eye-witnefs  of  thefe  Ope- 
rations  ,•  and  to  give  a  greater  Proof  of  the  Sedulity  I  have  ufed  in  this 
Difquifition,  I  fhall  relate  two  Hiftories. 

There  was  in  a  certain  Family,  a  Boy  of  3  Years  old.  affixed  with 
the  Falling- Sicknefst  the  Kings-Evil,  an  Hereditary-Pox  and  a  long  Mara/- 
mus.  The  Parents  were  defirous  to  have  the  Inctlion  made  upon  him  • 
the  Small  Pox  were  thrown  off  with  eafe ;  about  the  40th  day  he  dy’d 
of  his  Mara/me.  In  another  Family, a  Girl  of  3  Years  old, troubled  with 
the  like  Fits,  ftrumous,  attended  with  a n  Hereditary- Lues,  and  labour¬ 
ing  under  a  colliquative  Loofenefs  for  three  Months.  The  Operation 
was  perform’d  on  this  Child  ;  fhe  came  off  very  well  of  the  Small-Pox, 
which  was  all  over  the  1  f  th  day  ;  on  the  $2d  fhe  dy’d  of  her  Loofnefs, 
which  had  never  left  her  the  whole  time. 

M  iologia.  by  2.  Contagium  Variolarum  per  puris  infuflonem  propagari  haud  equi- 
6*™*'  1  *^erri  m^rabhur  qui  jFfculapii  templum  vel  a  primo  limine  falutavit,  & 
fermencationis  dodfrinam  fubodoratus  eft:  Wee  obfeurior  eft  infltionis 
modus  quam  panificium  aut  ars  cerevifiaria,  in  quibus  ex  admixto 
fermento  maffe  fermentandse  turgefeunt  ,•  conciliato  nimirum  motu 
inteftino  minimarum  particularum  principiis  a&ive  pollentium.  Si 
quis  quaerit  interim  cur  variola:  periculofe  alioquin  &  perfa>pe  lethales, 
ex  infitione  fine  ullo  periculo  excludantur.  Dico:  Variolas  communes 
vel  concurrente  prava  aliqua  fpeciali  aeris  diathefi  fufeitantur,  vel  ab 
efnuviis  a  variolofo  corpore  emanantibus  per  contagium  propagantur. 
Primus  cafus  in  paucis  individuis  accidit,  &  concurrente  quidem  vel 
jnfigni  cacochymia,  vel  faltem  variolofi  feminii  in  talibus  individuis 
latitantis  accerrima  exaltatione:  Secundus  cafus  communiflimus  eft. 
n  primo  cafu  miafma  malignum  aereum,  in  fecundo  virulenta  conta** 
gu  corpufcula  indolis  (probabiliter)  falino-fulphureae  fed  fpecificam  fra- 
cedinem  feu  ranciditatem  na(fta,ftacim  aeper  refpirationem  hauriuntur, 

1  pint  us  M3*05*  &  labe  quidem  teterrima  inficiunt ;  fubfequencer  autem 
madam  fanguineam  &Iympham  vitiari  manifeftum  eft.  Spiritus  fta- 
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tim  infici  ration!  confentaneum  eft,  turn  quia  in  fontes  fpirituum,  cor 
fcilicet  &  cerebrum,  ftadm  ingreffum  habent  virulentum  aporrise,  turn 
ratione  analogifmi  inter  miafmata  &  effluvia  ifta  ipfofque  fpiritus,  cum 
utraque  fpirituofo-aeres  texturs  Tint.  Deducitur  etiam  cita  &  prava 
fpirituum  iinfetftio  a  tot  tandfque  rtervofi  fyftematis  fymptomatibus, 
quae  malas  plerumque  comitantur  variolas,  &  prscipue  a  convulfionibus 
epilepticis  quae  infantibus  accidunt  ipfb  momento,  quo  variolofo  infi- 
ciuntur  contagio  multo  antequam  febris  illos  corripiat.  Maffam  autem 
fanguineam  inquinari  praeter  febrem  purulenta  tuberculorum  exclufio 
teftatur.  Lymphs  vero  vitiats  fidem  faciunt  glandularum  in  faucibus 
tumor,  fereatus,  &  enormis  tnultoties  ptyalifmus.  Inter  haec  circularis 
etiam  fequitur  noxa.  Sed  prscipue  fanguinis  particuls  ab  indebita 
fpirituum  irradiatione  in  plures  ataxias  &  anomalias  perducuntun 
Duobus  tamen  potiflimum  modis  in  variolis  communibus  mortem  con- 
tingere  obfervavi. 

Primus  eft  quando  paucis  erumpentibus  variolis,  &  tarde  ad  maturi- 
tatem  procedentibus, mala  alia  oboriuntur  fymptomata  ,*  fecundus  quan¬ 
do  nimia  tuberculorum  copia  cadaverofam  putredinem  inducit.  In 
primo  cafu  maligns  vulgo  dicuntur  variols:  caufa  autem  eft  vel  ni¬ 
mia  fufio  &  diffoludo  maffs  fanguines,  vel  ejufdem  coagulatio  & 
grumefeenda.  Si  enim  impetus  fpirituum  explofivus  jufto  plus  augea- 
tur,  particuls  maffs  fanguines  nimium  ad  invicem  atteruntur,  com- 
minuuntur,  &  tenuiffimas  nancifcuntur  acrotitas  :  fanguis  in  hoc 
ftatu  folertis  naturs  mechanifmum  eludit,  cumque  nil  fcecuientioris  in 
glandulis  fecretoriis  cribrifque  deponat,  oeconomis  animalis  fun&ioni- 
bus  requifitas  filcradones#&  tranfcolationes  celebrari  haud  patitur:  im- 
proportionata  etenimeft  figura  particularum  liquidiad  configurationem 
pororum  in  tubulis  &  colatoriis  ratione  fubtilitatis  nimis  :  filcratione 
enim  defscarentur  particuls  fanguinis  fi  naturalem  fervarent  fchema- 
tifmum  &  molem :  hinc  dicitur  pepiim  fieri  per  incraffationem.  Prs- 
ter  hoc  celeritas  ipfa  tranfitus  fanguinis  in  caufa  eft  ut  nihil  deponatur 
in  colatoriis.  Torrens  ubi  nimio  impetu  &  prscipiti  curfu  fertur, aquas 
turbidas  defscari  haud  patitur ;  quia  vis  centripeta  gravitatem  admixti 
teriei  fequens  fuperatur  a  fortiorum  pulforia  virtute  aqueorum  globulo- 
rum  rapide  ruendum:  virtus  enim  fords,  verbi  gratia,  ut  unum  non 
poterit  lineam  perpendicularem  deferibere,  ubi  virtus  fords  ut  duo  ad 
lineam  horizontalem  protrudit:  fic  etiam  haud  pluit  ventoflante  in- 
tenfiflimo  ;  eadem  geometrica  proportione  (probabiiiter  loquendo) 
fanguinis  particuls  autfto  ab  effrsnibus  fpiritibus  motu,  tubulos  cola- 
torios  prsterfluunc  nulla  fatfta  fscum  depofitione.  Hscprobabilia  fiunt 
a  fumma  pulfiis  celeritate,  febre  intenfiflima,  fudore  nullo,  &  urina 
cruda.  E  contra  quandoque  contingit  ut  abacutis,  &  feindentibus  de- 
leterii  fermend  particulis  frangatur,  corrodatur,  vel  faltem  relaxecur 
elater  fpirituum  :  elanguefeente  igitur  fpirituum  mom,  torpidiores  eti¬ 
am  hebedorefque  fiunt  fanguinis  lymphsque  particuls:  igitur dum 

in  labyrinthsis  tubulorum  anfratftibus  moram  indebitam  contrahunt, 
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alias  turmatim  invicem  complicari,  alias  autem,  congeftione  fac^a^ 
fuper  alias  incidere,  &  diverfo  ad  invicem  (uperficierum  fuarum  con- 
ta&u  a  naturali  configuratione  defcifcere,  &  novas  induere  angulorum 
dimenfiones  neceffe  eft.  Sic  igitur  diverfa  ab  ilia,  quam  fuperius 
narravimus,  figurarum  ad  tubulorum  meatus  improportione,  pari  ta- 
men  calamitatis  eventu,  dardalese  nature  machinationes  irritas  fieri 
contingit.  Hare  probabilia  fiunt  a  pulfu  tardo  &  raro,  ac  febris  caren- 
tia,  quandoque  in  fumma  malignitate  obfervatis,  paucis  &  tarde  erum- 
pentibus  variolarum  puftuiis.  Ulterius  k  trepidatoria,  feu  fubfultoria 
ac  tumultuofa  furentium  fpirituum  irradiatione,  in^qualis  eodem  tem¬ 
pore  in  diverfis  partibus  mafia:  fangui near,  &  arteriarum  etiam  vena- 
rumque  contingere  poteft  impulfus.  Sive  igitur  fibrilla:  aliqua:  (  ut  qui- 
dam  volunt)  reperiantur  in  fanguine,feu  chili  nondum  bene  aflimiiati 
lint  portiones  ufibus  peculiaribus  dicata:  ,•  probabiliter  iftarum  motum 
turbari  contingit :  has  enim  in  circulatorio  motu  fecundum  longitu- 
dinem  fuam  naturaliter  moveri  neceffe  eft  :  ab  in^quali  autem  pre* 
ffione  ditfta  recftilineam  figuram  perdere,  &  in  fpiras  ac  femicirculos 
crifpari  coguntur  :  has  igitur  fic  contortas  tranfverfaliter  poftmodum 
in  circularione  raptari,  ad  invicem  implicatas  convolvi,  &,  ramofis 
fchematibus  obortis,  racematim  adeo  conglobari  necefte  eft,  ut  in  ma- 
jufculos  tandem  grumos  coalefcant ;  five  demum  fibrillse  ilia:  non  den- 
tur,  certe  cujufcumque  figure  fint  mafia:  fanguinea:  particular,  illas 
a  naturali  defcifcere  fituatione  ex  hac  motus  inaequalitate  contingit: 
Confufas  igitur  particular  iftar  &  ad  invicem  implicate  ftatim  vehiculi 
fui,  feri  fcilicet  globulis  per  expreflionem  a  fuo  contubernio  explofis, 
majorem  ratione  molis  au<ftae  gravitatem  nancifcuntur,  ideoque  im-' 
puliivae  circulatoriae  facultatis  vim  fuperant :  Has  igitur  hie  illic  refti* 
tare  ac  ftagnare  neceffe  eft,  prout  in  hoc  vel  iilo  loco  prima  mutua 
cohadio  forte  contigerit :  Hinc  livida  ftigmata,  &  fimul  (  quod  farpe 
obfervavi  in  variolis  cum  petechiis  erumpentibus)  frequens  fequitur 
midus,  quo  limpidiffimum  ferum  in  magna  copia  excluditur.  En  fu* 
fio,  &  coagulatio.  Hinc  mirum  non  eft  cur  moriantur  aliqui  in  variolis 
cum  petechiis,  convuifionibus,  fyncope,  vigiliis  nimiis,  harmorrhagiis, 
delirio,  vomitibus  enormibus,  dyfenteriis,  &c,  quamvis  haud  multa 
puftularum  putrilagine  perfundantur :  In  ftygium  enim  veluti  cha- 
racfterifmum  variolatum  fermentum  multoties  evehitur,  ita  ut  quamvis 
haud  magnam  crafli  puris  copiam  progignere  aptum  fit,  fpiritibus  ta- 
men,  liquidis  &  folidis,fuprarecenfita  mala  modis  vel  explicatis  vel  aliis 
confimilibus  communicare  poffit,  ficque  mortem  inferre ;  &  hoc  ante 
undecimum  plerumque.  yeniamus  nunc  ad  fecundum  modum.  Di¬ 
verfa  enim  aiiquando  contingit  pernicies  &  longe  alterius  generis  tra- 
goedia;  quamvis  enim  abfinc  ilia  fymptomata,  nimia  tamen  puris, 
materia:  fcilicet  cadaverifatae,  copia  corpus  obruitur-  Pus  autem  ge- 
nerari  probabile  eft.  quando  fulphureis  oleofifque  mafia?  fanguinea:  par- 
ticulis  in  fracedine  &  fufione  conftitutis  acido-falinarum  particularum 
coaffufio  contingit*  Huic  afferto  facem  accendunt  innumera  chymica 
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experimenta  quibus  manifefte  edocemur,  folutionibus  pinguium  ful- 
phureorum  per  alkalia  fa&is  acido  quolibet  coafFafo  ftatim  maffam 
aibicantis  coloris  emergere.  Multoties  igitur  miafma  feu  fermentum 
variolarum  per  refpirationem  hauftum  ratione  indolis  proprise  acerrimae 
&  fortaflis  fepticae  tales  in  maffam  fanguineam  particularum  acido-fali- 
narum  &  oleofo-fulphurearum  producere  poteft  combinationes,  ut 
non  feminia  folum  variolarum,  qua:  omnibus  individuis  (  mole  tamen 
minima  )  a  nativitace  indica  funt,  agitentur,  aduentur,  &  in  purulen- 
tam  abeant  putrilaginem,  fed  mafla  ipfa  fanguinea  tota  acorem  con- 
trahat,  &  motu  quodam  corruptorio  putrelcat  &  cadaverifetur.  Sic 
igitur,  incendio  veluti  coorto,  ulterius  furere  fermentefcentes  par- 
ticulas  contingit,  quam  variolofis  feminiis  per  defpuniationem  elimi- 
nandis  opus  fit  :  hie  motus  non  eft  depuratorius  heterogeneis  fecer- 
nendis  inferviens,  fed  deftrudivus  &  corruptorius,  fermento  nempe 
maffam  totam  fuperante  &  invertente  ;  fracidis  fcilicet  rebellibufque 
particulis  vidoria  potitis,  &  omnes  alias  in  fua  caftra  migrare  cogen- 
tibus.  Hoc  manifefte  obfervamus  in  variis  potulentis,  in  quibus,  fer- 
mentatione  aliquando  excitata,  motus  fuccedit  corruptivus  liquores 
totaliter  vitians :  hinc  videmus  aliquos,  quamvis  fuprarecenlitis  fymp- 
tomatibus  immunes,  immenfo  tamen,  ut  ita  dicam,  putredinis  oceano^ 
fuffocatos:  Et  hoc  periculum  ufque  ad  vigefimum  fecundum  protra- 
hitur.  Ultimo  loco  confiderandum  folida  etiam  &  nobiliores  partes 
in  hifee  cafibus  peffime  affici,  &  in  fpafmos  inordinatos  fieri  ;  variis 
horum  diftortionibus  tubulorum  meatus  vitiari,  at  fundionum  munera 
depravari  neceffe  eft.  Ecce  igitur  continentia,  contenta,  &  impetum- 
facientia,  quorum  triumviratu  humani  corporis  refpublica  regitur,  una* 
eademque  ruina  ut  plurimum  involuta  :  mirabiturne  quifpiam  ma- 
lorum  inde  Iliadem  in  hominis  perniciem  pullulare  ?  Obfervandum 
ulterius  multis,  qui  pefte  laboraverint,  communibus  variolis  etiam  polt. 
annum  correptis,  bubones  eofdeni  intumuiffe,  qui  antea  in  pefte  eru- 
perant :  nonne  hoc  etiam  fummam  malignitatem  teftatur  ?  Infitionem 
modo  ad  rationis  trutinam  revocemus.  At  hercule  longe  aliter  in  hoc 
contagionis  modo  rem  procedere  quis  eft  qui  non  fateatur  ?  Primum 
enim  Spiritus  nullatenus  infici  manifeftum  eft  :  deinde  non  lymphs, 
non  fanguini  labes  ilia  teterrima  inuritur,  non  folidis  vitium  aliquod 
communicatur.  Hinc  fymptomaia  omnia  levia,  nulla  peflima,  null! 
infantibus  epileptici  infultus.  Contagionis  enim  hujufee  fermentum 
rion  fpirituale,  non  aereum  &  acutum  eft,  fed  humorale,  iners  ac  pi— 
grum  :  venena  aucem  quo  fubciliora  eo  pejora  :  Ratione  igitur  im- 
proportionis  nulla  inter  fermentum  hoc  &  fpiritus  effe  poteiit  luda«  . 
Pus  equidem  variolarum  in  ipfa  fubftantia  fanguini  immediate  infufum 
ftatim  in  largum  veluti  pelagus  exceptum  diluitur,  involvitur,  ablorbe- 
tur,  obtunditur:  fic  illud  mitefcitffic  in  manfuetiorem  indolem  circura* 
tur*  Contagiofa:  ifta:  particular  fanguinem  ingreffa:  ftatim  fibi  congene- 
res  variolofi  feminii  particulas  fanguini  a  nativitate  inditas  inveniunr ; 

iis  igitur  confermentefcunr,  fed  invicem  combinata:  ac  complex^  haud 
°  -  ampins 
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amplius  fui  juris  funt,  ut  ulteriores  excitent  turbas,  regiam  vitse  petant, 
fpirituum  thefauros  diripiant  ;  nam  mutuis  compedibus  conftri6te  fix- 
antuc,  praxipitantur,  crafliorefque  Sc  hebetiores  hunt,  quam  antea 
fuerint.  Statim  igitur  volubilioribus  aquearum  particularum  globulis 
tamquam  aptis  vehiculis  fuperincumbentes,  fanguinis  motu  a  centro 
ad  peripheriam  tendente,  fecundo  veluti  amne,  ad  ambicum  corporis 
protruduntur,  eliminantur.  Nonne  manifefte  videmus  haud  pus  gene- 
rari  in  inficitiis  variolis,  fed  faniofam,  dilutiorem  videlicet  aqueam- 
que  magis  materiam  ?  Nonne  ex  hoc  phaenomeno  palam  eft  acido- 
falinas  iermenti  contagiofi  particulas  haud  oleofas  paflim  fanguinis 
particulas  in  cadaverofam  purulentiam  pervertere,  fed  blandioribus 
potius  hevioribufque  aqueis  particulis  eafdem  dilutas  &  faturatas  foras 
afportari  ?  Ex  negatione  fovearum&  cicatricum  nonne  manifeftum 
eft  acres,  aculeatas,  pungentes  &  corrofivas  falini  fermenti  particulas  a 
balfamicis  ftatim  fanguinis  globulis  obtundi,  fpiculis  fuis  orbari,  & 
hebetiori  figura  modificatas,  vi  veluti  mochlica,  extra  propelli  ?  Inte¬ 
gra  interim  fervatur  malfe  fanguineae  textura,  inviolata  confiftentia, 
Nullam  hie  vides  fufionem,  nullam  grumefeentiam,  nullum  corrupto- 
rium  aut  deftru&ivum  motum.  In  infitione  enim  tantum  folummodo 
languis  fermentefeit,  quantum  impuro  a  puri  confortio  feparando,  ac 
per  defpumationem  extrudendo  fatis  eft.  In  hoc  fermentationis  morn 
iolum  per  undulationem  quandam  leviter  aliquando  afficiuntur  fpiri- 
tus,  lympha,  &  folidse  partes ;  &  fiquas  ad  ifta  contagii  particular  per- 
veniunt,  certe(quod  infitionis  adumbrat  meraphora)  non  nifi  filveftri 
acrimonia  private,  ac  veluti  dulfificatae  pervenire  poffunt. 

On  the  fame  3*  In  Byzantio  operatic  h*ec  Medica  latuit  initio  per  aliquot  an- 

Subject '  at  Ve-  nos,  raro  quoque,  &  inter  humiliores  dumtaxat  recepta  :  lmmaniter 

PvTarinu sn  a?tem  gralIante  nuPer  Variolarum  epidemia,  latius  innotefeere  cce* 

347-  />•  39P  p!c.a#  Nunquam  tamen  fublimiores  aufa  eft  ingredi  aulas;  donee  No- 
bilis  quidam  nec  obfeurus  inter  pr^ftantiores  Grecos,  &  ex  antiquo 
Caryophyllorum  ftipice  .clarus,  mihi  vero  intimiori  amicicia?  titulo 
notus,  anno  falutis  lyoi.  fub  hyemis  finem,  feiio  me  quidnam  de  hac 
infirione  fentirem,  confuluit  ;  &  an  ad  eandem  in  quatuor  propriis 
filiis  celebrandam  praftarem  aifenfum ;  Nam  turn  temporis  lethaliter 
•totam  fere  civitatem  morbus  hie  invaferat ;  qui,  fummum  ei  de  nato- 
rum  falute  metum  incutiendo,  anxium  valde  reddiderat  Verumquid 
ipfe  fuper  ignota  re  decernerem,  nulla  precedence  noviffima  hujufee 
methedi  notitia,  penitus  ignorare  me  dixi ;  ac  fimul  operatoris  con- 
veniendi  copiam  petii.  Triduo  peratfo,  cum  ad  amicum  denuo  ac- 
ceftilfem,  &  de  eadem  materia  fermo  iterato  internes  elfetinitus; 
Ecce  paulo  poft  mulier  Graecaad  decentiam  fatis  compofita  cubiculum 
intravit  •  qua;  totam.operationis  feriem,  modum,  locum,  tempus,  ca:- 
teralque  circumftantias,  ut  ego  deinceps  aperiam,  dare  fatis  lareque 
nobis  expofuit;  quamquam  ipfaveram  ex  inlicione  excicationis  vario¬ 
larum  caulam  haud  intellexerit;  His  experimenta&  cafus  innumeros 

tuto 
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tuto  Temper  &  ad  falutarem  eventum  perdudos  annexit ;  e  quibus  ali— 
fomnes  snim  quis  potuiffet  in  u-rbe  ampliffima  exquirere  ?  )  ve- 
riffimos  effe  ex  affertoribus  fide  dignis  deprehendi  :  Idcirco  re  bene 
penfitata,  rationi  &  nature  haud  abfonam  omnino  comperi  :  prefer- 
tim  autetn  cafibus  jam  di<5tis  permotus,  amico  jam  fervidius  poft  ali  • 
quot  dies  confilium  uerum  expetenti,  me  haud  alienum,  Tub  levi  ta- 
men  haefitantia,  pncbui  ,*  Qua,  tamquam  dato  affenfu,  arrepta,  &  de 
fervando  regimine  toto  asgrocationis  tempore  fatis  edodus,  infitionem 
per  mulierem  Gr^cam  in  quatuor  filiis  audader  inftituit :  quorum 
tres  natu  minores  (quinquennes,  &  vix  feptennes)  leviteraegrotarunt; 
paucifque  apparentibus  puftulis  poft  hebdomadam,  febre  penitus  & 
periculo  evaferunt:  jfLtate  vero  major,  odavum  fuper  decimum  agens 
annum,  graviter.  decubuic :  Nam  continent!  febre  &  malignanre  cor- 
reptus,  fuperveniente  difficilium  fymptomatum  fyndrome,  plufcu- 
lifque  quamquam  non  copiofis  exanthematibus  obrutus,  vix  poft  deci¬ 
mum  quartumdiem  morbum  elufit :  Quod  ego  atrabilari  ejus  tempera- 
memo,  fuccifque  pravis,  ut  &  negledse  prius  (contra  datam  admoni- 
tionem)  corporis  expiationi  tribuendum  velim.  Felix  operations 
eventus  mirum  quam  multas  nobiliorum  familias  ad  imitationem  traxic; 
Uc  hodie  fine  ha^fitantia,  praeter  timidiufculos  aliquos,  unufquifque 
tranfplantationis  emolucnentum  (entire  velir.  SoliTurcae,  utpote  Fati 
decretis  addidi  minufque  dociles,  hanc  neglexerunt  hucufque. 

Naturalis  eft  penitus  hxc  operatio,  nulloque  obduda  fuperftitionis 
fuco  ;  quamvisipfum  tranfplantationis  nomen  prima  facie  haefitantiam 
pariat.  Differt  toto  ccelo  a  curationibus  Sympatheticis  ,*  eo  magis  a 
magnecifmo  illo  tranfplantatorio,  per  quern  morbi  ex  uno  fubjedo 
(mediante  imaginata  quadam,  gratis  effida,  &  imperceptibili  Mumiaj 
in  aliud  traduci  dicuntur;  qua  de  re  Tenzelius,Barcholinus,MaxuelIus, 
Etmullerus,  aliique  ex  recentioribus,  dodi  alias  viri,  agunt  fedulo® 
qui  vetuftas  antiquorum  in  medicina  quifquilias  expurgandas  eife 
cum  jaditent  ,*  inter  quifquilias  ipfi  quandoque  fe  volutant,  novi/lima 
vanitatis  amurca  venerandam  hadenus  puriflimamque  Scientiam  de-  - 
turpantes.  Quare,  ut  verum  fatear,  quemadmodum  operationes  ha: 
Magnetics,  vel  Sympathetica  fuperftniofa:  vanitatis  fufpicione  non 
carent  fut  in  unguento  armario,  pulvere  fy  mpathetico  &  fimilibus) 
utpote  extra  adivitatis  fphxram  in  diftans  agentes  ;  ita  varioiarum- 
tranfplantatio,  vera,  mera,  pura  Phyfica  eft  ,*  quia  puris  mediis  Phyfi- 
cis,  &  ad  oculum  patentibus,  nec  non  ipfo  fenfibiii  contadu‘completur,  , 
ut  e  mox  dicendis  clarius  elucefcet. 

Hujufmodi  igitur  varioiarum  exercitatio  fit  per  metaphorice  fic  : 
didam  infitionem  five  tranfplantationem  ;  quae  nihil  aliud  eft,  quam 
fermenti  morbifici  feu  puris  ex  variolis  extradi  in  corpus  fanum,  per 
vulnufcula  ad  hoc  fada,  inferno. 

Phyficus  excitacionis  modus  hoc  pado  fuccedit.  Tntrufum  in  vul¬ 
nufcula  pus  veri  fermenti  fufcipit  indolem  ,*  Hinc  beneficio  circular- 
tionis  per  vafa  &  canales  proprios  ad  fanguinis  maffam  delatum* 
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difpoiltas  ad  hoc  particuias,  &  deiicefcente  vitio  turgidas  ftatim  ag- 
greditur,  inficit,  venenumque  communicando  latitans  in  illis  femina- 
rium  fermentacivum  excitar,  agicat,  aduat,  inque  motum  ciet  ;  Unde 
ebullitio  univerfalis,  feu  fermentatio  oritur  ;  Vi  cujus  impuriores  & 
heterogene#  partes  feparat#  critice  protruduntur  ad  cutem;  nature 
interim  placidc  virtute  talis  operationis  totum  opus  moderante. 

Sed  ad  Tranfplantationem  ipfam,  &  ejus  celebrand#  forniam  pro- 
perandum  ,*  modum  quo  eadem  mulier  cranfplantatrix  tutiffime  opera- 
batur  fideliter  defcribendo,  ordinem,  cseteraque  omnia  ;  ex  quibus 
regula  quaedam  inftitui  poterit  pro  operatione  hac  obeunda.  Casterum 
quamvis  de  omnibus  oculatus  Teltis,  ut  ingenue  fatear,  eife  non 
poflim  ,•  ex  operatricis  tamen  ore  multa,  plura  ex  fideli  relatione  tran- 
fumpfi;  plurima  &  potiora  ipfemet  obfervavi.  Omitto  quae  ad  ma- 
jorem  confirmationem  univerfalis  fama  canit.  Quibus  omnibus  pr#- 
ftandam  eife  fidem  candide  ac  ftrenue  affevero. 

Ergo  primo  tempus  ad  celebrandam  infitionem  opportunum  feligen- 
dum  eft  ;  Quod  fecundum  operatricem  hybernum  defideratur  ,•  &  non 
nifi  tali  tempore  ipfa  infitionem  inftituebat ;  Vernum  ego  pariter 
idoneum  crediderinqpropter  clementiorem  aeris  temperiem. 

Secundo  felediflimum  adhibet  fermentum  ,*  Pus  fcilicet  inferendum 
non  ex  quolibet  fubjedo  recipit ;  fed  variolis  epidemic^  graflantibus 
epuftulisjam  maturis  decumbentis  alicujus  pueruli  alias  iiWfKv,  iif- 
que  benignis,  pundione  illud  extrahit  exprimitque ;  &  in  conchu* 
lam  aliquam  vel  vitreum  vafculum  mundiflimum,  nec  nimisadu  frigi- 
dum  reponic  reconditque  ;  quod  vafculum  bene  fartum  tedum  in  pe- 
diifequi  finum  fovendum  intrudit  ,*  mox  fine  mora  ad  operationem  pro- 
perac :  Pus  ex  infititiis  rejicit,  ut  inefficax.  Quod  tamen  ego  benigni- 
oris  indolis,  nec  minoris  interim  energise  fecerim  :  qua  in  re  experi- 
entia  confulenda. 

Tertio,  temperatiflimum  vult  patientis  inhabitandum  cubiculum 
quoad  aeris  modificationes. 

Quarto,  ad  operationem  jam  celebrandam  accedens  mulier,  fron- 
tem  in  confinio  capillorum  &  quidem  medio  in  loco  ;  mentum&u- 
trafque  genas  acu  ferrea  vel  aurea  pungit  ;  non  reda,  fed  oblique  im- 
pingendo,  cutemque  acuta  cufpide  a  fubjeda  carne  aliquantulum  fe- 
parando,  hinc  eadem  acu  pus  jam  prseparatum  in  vulnufculum  inftil- 
latevafculo,  intruditque  ;  fuperinduda  per  fafciam  ligatura  :  Manus 
item  ambas  in  metacarpis,  pedes  in  metatarfis  eodem  modo  ferit, 
pufque  inferit,  fafciafque  leniter  ftringit  ,•  ferio  imponendo  patienti 
ne  partesillas  fcalpat  madefaciatve.  Potius  carnofiora  pungerem  loca, 
quatenus  inflammacionibus  dolorique  minus  obnoxia,  nec  tendinibus 
intertexca. 

Praeter  hanc  operandi  formam  caeteri  omnes  rejiciuntur  modi, 
utpote  abfoni,  inufitati,  male  fuccedentes,  infelicifque  exitus. 

.  Interim  ledulo  moderate  manendum,  neque  plus  quam  opus  fuerit 
jacendum. 

-  •  1  Quinto 
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Quinto  bonum  in  fex  rebus  nonnaturalibus  regimen,  prgcipue  in 
vidu,  injungit  ;  Non  folum  enim  vino  &  carnibus,  verum  etiam 
earumdem  jufculo  rigorose  patientes  ad  quadragefimum  diem  interdi- 
cit  :  Pluribufque  monitum  non  curantibus  fsepius  male  fucceffit;  nam 
ad  oculos,  poena  erroris,  novas  erupifle  puftulas,  aliaquc  non  parvi 
difcriminis  fymptomata  fuperveniffe,  vifum  eft. 

Sic  rite  perada  tranfplantatione,  non  omnibus  eodem  tempore  in- 
tervallo  fufcitari  folent  variolarum  fymptomata  ,•  Varie  enim  fermen- 
turn  agit  ,•  ferius  vel  citius,  prout  unicuique  proprium  favet  tempera* 
mencum,  astas*  robur :  Quamquam  variola?  ipfae,  in  feptimo  fere  Tem¬ 
per  apparere  incidant,  qui  dies  vere  criticus  eft.  Nec  defuere,  quod 
raro  comingere  folet,  quibus  ftatim  primo  die  effloruerint. 

Symptomata  aegrotantibus  evenientia  variant  fecundum  tempera- 
mentorum  diverfitatem,  fuccorum  in  maffa  fanguinea  habitudinem,  & 
particularem  in  fingulis  nature  difpofitionem  :  remiffiora  nemp&  vel 
intenfiora  ingruunt ;  At  communiter  graffanubus  non  diffimilia, 
quamvis  clementiori  ut  plurimum  facie  :  Plures  vix  alterationem  laefi* 
onemve  fentiunt  aliquam. 

Excitatas  variolas  fere  Temper  funt  de  genere  diftindarutn  ,*  nec  nu* 
mero  multae  ,•  Decern,  ut  plurimum  viginti,  triginta,  raro  ad  centum, 
rariffime  ad  ducentas  erumpunt. 

Notandum  primo  nonnullos,  unico  dumtaxat  vulnufculo  ad  brachi- 
um  inflido  contentos,  excitafle  variolas  ;  paucifque  apparentibus  puf- 
tulis  prasfervatos  tamen  impofterum  fuiffe  acontagio.  . 

Notandum  fecundo  accidiffe  interdum,  ut  exinfitione  nulla?  peni- 
tus  excitata?  fuerint  Variola,  vel  ob  non  pra?exiftencetn  ullam  prorfus 
variolicam  in  corpore  difpofitionem,  vel  ob  enervatum  infradumque 
fermenti  contagium  :  Ac  poftea  graffante  populariter  morbo,  correpta 
funt  promifeue  ejufmodi  corpora  jam  infitionem  pafla,  communi 
ca?terorum  forte. 

Tertio,  Infertionis  loca  feu  vulnufcula  in  puftulas  Temper  evadere 
folent :  Quibufdam  verb  excrefcunt  in  purulenta  tubercula,  nullis  in¬ 
terim  apparemibus  puftulis  j  Nonnullis  in  apoftemata  quidem  majora 
degenerant  magnam  puris  copiam  effundentia  ;  Non  femel  eadem  Id¬ 
ea,  in  pedibus  praecipue  manibufque,  fummo  cum  dolore  intumefeunt; 
pureque  effufo  lubfident,  irerumque  in  cumorem  attolluntur.  Quibuf* 
dam,  rariffime  tamen,  ad  giandulofas  partes  &emundoria,  poft  all- 
quod  tempus,  abfeeflus  emergunt,  ac  fuppurantur  paulatim  i  ludente 

in  diveriiformi  corporum crafi  natura.  ^ 

Poftremo.  nunquam  fere  ex  tranfplantatione  funetu  quia  acciailie, 
obfervatum  fuit  hadenus  $  etiamfi  in  quocumque  fexu,  temperamen* 
to,  setate  celebraca  fuerit  ,*  quinimo,  rite  redeque  cradata,  &  in  cor- 
poribus  per  peritum  medicum  apte  pra?paratis,  cernffimam  promittit 
falutem.  Variola;  enim  hoc  modo  excitata?  benignioris  funt  indohs, 
quam  funt  \\\x  qua?  populariter  grafDncur  ;  U^pore  ex  fermerto  leu 
concagio,  omni  malignitate  carente  permota?  .*  Ebuiiitio,  q^am 
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mafia  fanguinis  agitatur  ac  totum  opus  perficitur,  blande  non  violen- 
ter  moderante  natura,  conamina  fua  inolitur :  Sed  prater  hxc,  ternpus 
ad  operationem  atque  tempeftas  magis  idonea  pro  tranfplantatione  ad 
libitum  eligi,  ut  &  corpus  incifioni  (ubjiciendum  congruis  adminiculis 
ad  recipiendam  iilam  ex  arte  preparari  difponique  poterit  ;  Quod 
revera  maxime  ad  falutarem  fauftumque  morbi  fucceffum  momenti 
cenferi  debet. 

Away  ufd  in  4*  Small-pox  is  Epidemical  in  the  main  Land  over- 

Scotland  to  againft  Sky  JJl <?,  on  the  S.  E.  and  Eaft,  and  likewife  in  Sky  IJle  ;  the 
SmailpoT  b  Natives  bath  Children  in  the  Infufion  of  Juniper  Wood,  and 

Mr.  Martin.  C^ey  Senera^y  efcape  ,•  whereas  thofe  who  negleSt  this  Precaution, 
«.^i2,p.247o  are  often  obferv’d  to  die. 

A  plant  us'd  XI  ll.  The  Plant  Water  Lilly  being  apply’d  to  the  pained  part  of  the 
Felw^Wui a  Body  where  the  Felon  is  fixed,  it  is  obferved  that  it  forces  its  Paf- 
fage  quickly  in  that  place  thro’  the  Skin. 

A  Woman  that  XIV.  Joanna  Crtf pen  of  Chardjlock  in  Vorjet,  January  24.  17089. 
hy  fix  days  coming  homeward,  it  fnowing  very  hard,  having  no  manner  of  Su- 
covered  with  ftenance  with  her  only  a  quarter  of  Tobacco,  a  pound  of  W  ofted 

Bowditch/  Xarn*  anc*  threepence  in  Copper,  not  fo  much  as  a  Bit  of  Bread, 
».  337.^  265  Bishet,  or  the  like,  was  conftrain’d  to  travel,  as  well  as  a  poor  tired. 
Creature  could,  towards  her  own  home;  but  going  not  far  from 
thence  was  met  by  a  Man  of  the  Parifh.  He  feeing  her  tumbling  in 
the  Snow  a  diftance  off,  as  he  was  going  to  his  home,  and  finding 
her  lying  in  a  Ditch,  help’d  her  up,  and  bid  her  obferve  to  go  in  his 
Track,  which  he  obferv’d  fhe  did  indifferently  well.  But  (he  had  not 
gone  aquarterof  a  Mile,  before  fhe  was  forc’d  to  lye  down  under  a 
Hedge,  having  lpft  one  of  her  Shoes;  and  her  Cloaths,  which  were 
very  mean,  were^  with  the  Brambles  and  Thorns  torn  almoft  quite  off 
/  her  Back  :  In  which  place  the  lay  from  Monday  Evening  about  fix  a 
Clock,  until  Sunday  following  about  410  the  Afternoon,  and  then  was 
difcovered  by  fome  Neighbours,  who  went  to  fearch  for  her  ;  and  after 
fome.  time,  found  her  buried  in  four  Foot  of  Snow  or  thereabouts, 
it  being  more  than  fo  much  higher  before  the  Thaw.  One  of  the 
Men  with  his  Pole  thrufting  at.her,  cry ’d  out.  She  Was  thete  ,*  then 
fne  reft  opening  the  Snow,  found  fhe  was  Alive.  She  immedi¬ 
ately  fpoke,  and  begg’d  he  would  not  poot  her  too  hard  fas  fhe  ex- 
prefs’d  it  )  for  fhe  was  almoft  naked  ;  and  defired  that  fome  of 
he  Women  would  come  to  her  and  take  her  forth,  which  ac¬ 
cordingly  was  done;  they  finding  her  without  Stockings  or  Shoes, 
an  old  Whittle  about  her  Shoulders,  with  a  large  Flole  in  it,  Which 
ihe  had  eat  through  ;  the  Snow  melting  down  on  her,  which  fhe 
drank  to  quench  her  Third.  From  thence  fhe  was  brought  near  my 
Habitation,  where  the  belt  Care  has  been  taken  of  her.  She  had  a 
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Mortification  on  one  of  her  great  Toes,  which  is  nowin  a  good  way 
of  Recovery  ,•  and  (he  now  is  very  hearty,  and  in  a  fair  way  of  a 
perfe<ft  Recovery. 

She  was  very  fenfible  at  the  firft  taking  her  out,  and  ftill  continued 
fo  ,•  (he  knowing  every  Body  perfe&ly  well.  Her  Tobacco  and  Three 
Pence  were  in  her  Pocket.  You  may  affure  your  felf,  (he  had  no 
manner  of  Food  with  her,  as  Bread,  or  any  Eatable  whatfoever. 


XV.  In  Augufi  169;,  I  was  called  about  4  in  the  Morning,  to  fee  ^Calenture" 
a  Sailor  on  board  the  Albemarle  Man  of  War  in  the  Bay  of  Bi/cay ,  in  a  by  Dr.  Oliver 
violent  Calenture.  He  was  between  thirty  and  forty  Years  of  Age, W.190.P.15 61. 
brown  Hair’d,  pretty  tall,  but  thin,  and  had  not  much  Flefh  about 
his  Bones.  Whenlfaw  him  firft,  1  found  him  in  the  Hands  of  three 
or  four  of  his  Comrades,  who  were  hardly  able  to  manage  him,  be- 
caufe  of  his  ftrugglings,  and  conftant  endeavours  to  get  from  them. 

I  obferved,  he  very  often  cryed  out,  he  would  go  into  the  green 
Fields ;  his  looks  were  as  furious  and  wild  as  thofe  of  a  Lyons  and  eve¬ 
ry  now  and  then  he  would  heartily  curfe  thofe  that  held  him.  The 
firft  thing  I  did  was  to  examine  his  Pulfe,  I  felt,  ’tis  true,  a  diforderly 
motion  of  the  Blood  in  the  Artery,  and  a  burning  fiery  hear  all  over 
his  habit  of  Body,  but  could  perceive  no  diftin&ion,  or  vibration 
of  Pulfe  at  all.  The  Surgeon  of  the  Ship,  a  good  experienc’d  Man 
in  that  way,  had,  before  I  came,  attempted  to  bleed  him,  but  though 
the  Vein  of  the  Arm  was  fairly  open’d,  yet  could  he  not  procure  an 
ounce  of  Blood  from  thence.  Upon  that  I  order’d  him  to  open  the 
frontal  Vein,  which  fucceeded  no  better,  for  that  foon  ftopt  too.  This 
put  me  upon  trying  a  third  time,  what  effeds  the  opening  the  Jugu¬ 
lar  Vein  might  have.  From  this  Vein,  though  our  Orifice  was  pret* 
ty  large,  we  had  about  two  Ounces  of  florid  thick  Blood,  and  then 
it  quite  ftopt  there  too.  1  was,  I  muft  confefs,  not  a  little  furprized 
at  this  ;  and  ordered  the  Surgeon  to  unbind  his  Arm,  and  try  whether 
he  could  make  him  bleed  again  at  that  Orifice,  which  I  remember  he 
did  in  a  fmall  quantity,  and  then  ftopt  as  before.  However,  having 
three  Orifices  open  at  that  time,  we  drew  Blood  fometimes  from  one, 
and  fometimes  the  other,  where  we  faw  it  run  moft  freely.  After 
feveral  Effays  of  this  kind,  I  always  obferved  as  the  Veifels  emptied, 
he  bled  more  freely,  and  as  fait  as  I  defired.  Not  long  after  this,  for 
he  bled  well  enough  now,  I  obferv’d  his  Strugglings  were  not  fo 
ftrong,  his  Ravings  and  crying  after  green  Fields  left  cfF,  his  wild 
Looks  much  abated,  and  not  only  his  Pulfe  had  recovered  its  due  and 
regular  Vibrations,  but  his  heats  were  moderated  too,  and  the  Fury 
of  his  Spirits  lay ’d  to  that  degree,  that  he  that  juft  now  was  as  furious 
as  a  Lyon,  was  grown  fo  tame  that  one  Man  was  able  eafily  to  ma¬ 
nage  him  as  he  pleafed.  In  this  half  hour,  as  near  as  we  could  guefs, 
we  took  from  him  about  Fifty  Ounces  of  Blood  from  the  three  Ori¬ 
fices  mention’d.  By  this  time  1  thought  we  had  enough,  fo  I  order’d 
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him  to  his  Hammack,  as  foon  as  we  had  fecured  the  Orifices  from 
bleeding  again,  and  dire&ed  the  Surgeon  to  give  him  an  Ounce  of 
Diacodium  in  a  Draught  of  Barley  Water,  as  he  went  into  it  :  Upon: 
this  he  flepc  till  about  Noon,  when  he  awaked  with  no  other  Com¬ 
plaint,  bat  of  weaknefs  from  his  Iofs  of  Blood,  and  a  foren  efsali 
over  his  Body,  occafion’d,  I  prefume,  from  his  violent  Convulfions 
and  Endeavours  to  get  loofe. 

'Tis  very  probable,  that  when  they  are  feiz’d  with  this  violent 
Heat  and  Diforder,  which  for  the  moft  part  happens  in  the  Night, 
they  fteal  privately  over-board  into  the  Sea,  imagining  they’re  goin^ 
into  the  green  Fields.  And  this  I  take  to  be  the  reafon  we  fee  fo  few; 
tho  I  have  heard  frequently  in  the  Mediterranean  in  Summer  time,  and 
very  hot  Weather,  of  Seamen  loft  in  the  night,  which  the  Sailers' took 
for  granted  were  gone  off  upon  fuch  like  occafions  unobferved.  And 
I  remember  very  well,  this  Perfon  was  a&ually  going  overboard, 
when  one  of  his  Brethren,  who  fufpe&ed  his  defign,  as  he  told  me* 
caught  hold  of  him  juft  as  he  was  going  to  leap  off,  call’d  for  help* 
and  fe cur’d  him  by  this  Accident.  And  laftly.  Calentures  happen  oft- 
ner  by  Night  than  by  Day,  becaufe  our  Ships  are  moft  clofely  fhut 
up  by  Night,  and  are  lefs  airy  than  they  are  in  the  day  time. 

frange  Epi-  XVI.  We  have  this  Year  had  an  epidemical  Fever,  attended  with 

ChJ Leifih!  yCry  furPrizing  Symptoms,  in  the  beginning  the  Patient  was  frequent- 
!M8p.  H174./  attacked  with  the  Colica  Ventriculi ;  Convulfions  in  various  parts 
fometimes  violent  Vomitings  and  a  Dy  fernery  ,•  the  Jaundice,  and  in 
many  of  them  a  fuppreffion  of  Urine;  and  what  Urine  was  made 
was  highly  faturated  with  Choler ;  About  the  ftate  of  the  Diftemper 
large  Purple  Spots  appear’d,  and  on  each  fide  of ’em  two  large  Blifters! 
which  continued  5  or  4 days;  thefe  Blifters  were  fo  placed  about  the 
Spots,  that  they  might  in  fome  meafure  be  term’d  Satellites  or  Tenders; 
of  thefe,  there  were  in  many  four  different  eruptions ;  but  the  moft 
remarkable  inftance  I  faw  in  this  Fever,  was  in  a  poor  Boy  of  Lymm 
in  Cheshire ,  one  John  Voivnel,  about  i\  years  of  Age,  who  was  afftided 
with  the  following  Symptoms;  upon  the  Crifis  or  turn  of  the  Fever 
he  was  feized  with  an  Aphonia,  and  wa&  fpeechlefs  6  weeks  with  the 
following  Convulfions;  the  Diftemper  infefted  the  Nerves  of  both 
Arms  and  Legs,  which  produc’d  th Q  Chorea  San  Hi  Vitu  or  St  Vitus's  - 
Dance;  the  Legs  fometimes  were  both  fo  contracted,  that  no  Perfon 
could  reduce  them  to  their  natural  pofition  ;  befides  thefe,  he  had  moft 
terrible  Symptoms,  which  begun' in  the  following  manner;  he  cou’d 
perceive  the  Fits  to  come  on  about  the  Os  Sacrum  or  extremity  of  the 
Back-bone,  and  the  Region  of  the  Navel,  and  then  the  diforder,  as 
he  imagined,  united  about  the  top  of  his  Head  ;  he  immediately  after¬ 
wards  tell  into  violent  Convulfions  in  the  Abdonhn  or  lowed  Cavity, 
wit  t  at  violence,  that  fometimes  two  or  three  Perfons  were  forced 
to  l ye  upon,  him  to  keep  him  in.  Bed,  his  Body  being  frequently  rais’d 

from 
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from  it  ,*  after  this, the  Nerves  of  the  Lungs  were  immediately  affe&ed, 
and  then  he  barked  in  all  the  ufual  notes  of  a  Dog,  fometimes  Snar¬ 
ling,  Barking,  and  at  the  laft  howling  like  an  Hound;  after  this,  the 
Nerves  of  the  Mandibles  were  convuls’d,  and  then  the  Jaws  clafh  d 
together  with  that  violence,  that  feveral  of  his  Teeth  were  beaten 
out,  and  then  at  feveral  times  there  came  a  great  foam  from  his 
Mouth ;  afterwards  he  had  an  extream  wild  look,  fnatching  at  any 
thing  near  him,  and  would  have  tore  off  his  Flefti,  had  he  not  been 
prevented  by  the  Perfons  about  him  ,*  this  made  me  conje&ure  he 
might  formerly  have  .been  bit  by  a  Mad  dog,  which  had  introduced 
the  Hydrophobia  ;  but  I  was  convinced  to  the  contrary,  for  1  put  a  Ba- 
fon  of  Water  by  him,  and  he  was  not  in  the  leaff  afraid  of  it,  nor 
attempted  to  lap  it.  I  faw  him  in  three  of  thefe  Fits*  but  at  other 
times  in  thefe  Convulfions,  he  roar’d  like  a  Bull,  made  a  noife  like 
a  Hog,  and  fometimes  like  that  of  a  Golfing;  all  which  different 
founds,  (I  take  it)  proceed  from  the  different  contractions  of  the 
Lungs,  varioufly  forcing  out  the  Air,  and  confequently  as  they  were 
differently  convuls’d,  form  various  founds  ;  In  a  weeks  time  I  recover’d 
the  Boy  his  Speech,  his  Senfes  return’d,  his  Convulfions  vanifh’d,  and< 
the  Boy  is  now  very  cheerful, 

XVII.  This  Difeafe  began  to  fhow  itfelf  firft  in  this  City,  about  the  0f  t^e  piagm 
beginning  of  July ,  1711.  It  increafed  till  the  beginning  of  September  \at  Copenha- 
after  which  it  diminifh’d  by  little  and  little  to  the  End  of  the  Year,gen  in  *7ir- 
at  which  time  it  totally  ceafed.  It  appears,  that  before  this  Diftem-  chamber-0115* 
per  there  were  about  Sixty  Thoufand  Souls  in  Copenhagen  :  From  ]ayne>  Ejq. 
whence  they  infer,  that  there  is  Born  every  Year  about  Two  Thou-  ^7  p.  279^ 
fand,  and  that  there  Dies  nearly  the  fame  Number ;  which  being 
Multiplied  by  Thirty  makes  Sixty  Thoufand  In  the  Six  Months  which 
this  Diftemper  continued,  it  is  thought  it  carried  off  about  25-000  Souls. 

It  is  true,  the  Publick  Lifts  reckon  but  22 5-; y  ;  but  it  is  agreed  by 
all,  that  in  the  laft  Week  of  Augujl,  and  the  two  firft  Weeks  of  Sep - 
tember ,  each  of  which  carried  off  above  2:500  Souls,  there  died  a  great 
many,  of  which  there  was  no  Notice  taken.  Almoft  the  very  fame 
happened  two  Years  before  at  DamzJck ;  where  before  the  Plague 
broke  out,  there  died  Weekly  from  4$  to  90;  but  the  Number  of  the 
Dead  increafed  by  degrees  to  the  beginning  of  September ;  fo  that  in? 
the  firft  Week  of  that  Month  there  died  2207  Souls,  in  the  fecond 
Week  2070^  and  in  the  third  207^.  After  which  the  Mortality  decrea- 
fed  to  the  End  of  the  Year. 

It  is  obfervable,  1.  That  there  were  fome  Houfes  which  efcaped  the 
Infection  ;  but  that  there  were  few  where  it  did  not  carry  off  more 
than  one  or  two  Perfons ;  and  that  there  were  many  in  which  it  did? 
not  leave  a  Soul  alive.  2.  That  generally  (peaking,  this  Diftemper 
was  moft  fatal  to  the  meaner  lore  of  People;  there  fcarce  dying  any 

Perfon  of  Note ;  but  on  the  contrary  a  great  number  of  the  Poor. 

Which: 
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'  Which  may  be  attributed  to  feveral  Caufes :  The  firft,  and  mod  ge¬ 

neral  of  which,  is  their  natty  manner  of  Living.  The  fecond  is, 
that  this  fort  of  People  live  very  clofe  together,  and  as  it  were  heaped 
one  upon  another,-  fo  that  fometimes  there  are  four  Families  in  one 
Room.  The  third  is,  the  foolifh  Curiofuy  they  have  of  feeing  the 
Dead  Bodies.  And  fourthly  a  great  many  of  them  are  fo  bigotted  to 
the  Turkijh  Notion  of  Predeftinadon,  that  they  fay,  if  it  pleafes  God 
that  I  fhould  die  of  this  Difeafe,  I  (hall  not  efcape  it,*  and  if  it  be  his 
pleasure  that  I  (hall  live  I  can’t  die:  And  upon  this  Notion  they  go 
abroad  every  where,  and  fo  catch  the  Infe&ion.  There  are  fome  of 
’em  alfo,  which  make' no  fcruple  of  lying  in  the  fame  Beds,  where 
others  have  dy’d.  The  3  Sorts  of  Trades  of  which  there  died  moft 
were  Coffin  makers,  fwho  took  meafure  of  the  dead  Bodies)  Surgeons, 
and  Shoomakers.  The  Care  that  was  taken  and  Medicines  us’d  did  great 
Service,  I  was  told  that Theriaca  did  little  Good,*  and  they  obferv’d  the 
fame  alfo  at  Dantztck. 

An  emaciated  XVIII.  This  Child  was  five  Months  old,  and  was  fo  emaciated,  that 
Child  ditfetfed,  he  appear’d  rather  to  have  decreafed,  than  to  have  increafed  in  Bulk, 
by  Dr.  Blair.  from  the  time  of  his  Birth  ^  his  whole  Body  not  weighing  above  five 
353*A^3t. Pounds.  The  Skin  and  Mufcles  of  the  Abdomen  were  very  thin,  but 
the  Peritoneum  was  preternaturally  thick.  The  Ventriculus  was 
more  like  to  an  Inteftin  than  to  a  Stomach,  its  length  being  five  Inches, 
and  its  breadth  but  one  Inch.  The  Coats  of  it  were  thick  and  flefhy, 
and  the  Cavity  very  inconfiderable.  The  Pylorus,  and  almoft  half 
of  the  Duodenum  were  Cartilaginous,  and  fomething  inclin’d  to  an 
Offificadon,  fo  chat  no  Nourifhment  could  have  palled  into  the  In- 
teftins,  tho’  the  Stomach  had  been  capable  of  containing  it,  which 
makes  it  no  Wonder  that  the  Body  was  fo  emaciated.  There  were 
fcarce  any  foot-fteps  of  the  Omentum  to  be  feen,  even  at  the  Bot¬ 
tom  of  the  Stomach,  to  which  it  ufually  adheres.  The  right  Lobe 
of  the  Lungs  adhered  firmly  to  the  Ribs  and  had  three  Exulcerations, 
which  contain’d  purulent  Matter.  It  was  fo  very  thin  and  compact, 
that  it  feem’d  as  if  that  Lobe  had  never  been  of  ufe  in  Refpira- 
tion.  The  left  Lobe  was  of  a  more  florid  Red  ;  fpongy,  and  free  from 
any  Adhefion. 

Upon  enquiring  after  the  Symptoms  this  Child  had  been  affedted 
with,  his  Mother  told  me,  he  feem’d  to  be  healthy  till  he  was  about 
a  Month  old,  when  he  was  feized  with  a  violent  Vomiting,  and  a 
Stoppage  of  Urine  and  Stool.  Some  time  after,  both  thefe  became 
more  regular,  but  the  Vomiting  ftill  continued.  He  feem’d  to  have 
a  great  Appetite,  taking  what  Suck,  Drink,  or  other  Food  was  offer’d 
him,  with  a  kind  of  eagernefs,*  but  he  immediately  threw  it  all  up 
again.  He  had  all  along  breathed  freely,  and  had  no  Cough,  not¬ 
withstanding  the  Exulcerations  above  mention’d.  This  confirm’d  me 
in  the  Opinion  that  he  had  never  breath’d  by  the  right  Lobe  of  the 

Lungs. 
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Lungs.  There  could  be  nothing  more  emaciated  than  this  Child 

was. 
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XIX.  A  Gentlewoman  in  Ntw  England  fwoons  upon  the  feeing  any  of  Antipathies 
one  cut  their  Nails  with  a  Knife  ,•  which  if  done  with  a  pair  of  Seif  h  *>.Ma:her* 


fars  has  no  Effecff  upon  her. 


$39. a*  64/ 


XX.  The  Wife  of  a  Perfon  vomited,  upon  feeing  her  Husband  take0r  the  F  < 
a  Vomit  ;  the  perfon  thac  took  it  being  not  moved,  but  forced  to  imagination  % 
tkke  a  frefh  Em.etick.  the  jam.  \h. 

;  XXI.  Nathaniel  Hulme,  aged  about  17,  had  the  Small-Pox  >about  8  '  a  pioy  with 
Years  of  Age :  Soon  after  which  he  had  a  great  Itch,  ahnoft  to  the  H°mJ'ike  e*. 
degree  of  a  Leprofie,  with  which  his  Finger-nails  and  Thumb-nails  cref(™™gr™: 
began  to  grow  thick,  and  by  degrees  .hardned  into  Horns;  whic b’??r™Tj'n~' 
grew  in  7  or  8  months  to  the  length  of  an  Inch,  and  fome  almoft  z  f.  isjij. 
Inches,  and  fome  much  longer.  It  began  in  the  Fore-finger  of  his 
Left-Hand,  and  fo  to  all  the  relt  of  that  Hand,  which  had  as  many 
Horns  as  Lingers  and  Thumb.  .All  which  Horns  about  the  end  of 
12  Months  fell  off  by  degrees  ,* j  that  which  grew- firft  falling  off  fir  ft, 
without  any  pain,  unlefs  when  cut  off,  as  they  were  at  firft,  there 
appearing  great  quicks  (as  they  call  them)  or  Roots  under  the  Nails. 

By  degrees  they  came  on  the  Thumb,  and  then  on  the  Fingers  of  the 
Right  Hand  ;  which  grew  to  the  fame  length  in  about  a  years  time,  * 
and  then  fell  off,  he  having  filed  them  f  or  6  feveral  times.  One  of 
the  Horns  that  grew  on  the  Ring  Finger  of  the  Left  Fland,  was  a 
quarter  long.  They  are  now  at  prefent  all  come  off  his  Left  Hand, 
but  growing  again  :  Thac  on  his  Little  Finger  is  two  Inches  long.  I ; 
have,  now  by  me  one  or  two  of  them.  This  Account  I  took  in  > 

1702.  t  ^  _ 

He  had  in  1704  all  the  Fingers  of  both  Hands  armed  with  fuch  like, 
and  fome  as  long  as  thefe  1  fend.  He  has  on  every  Toe  alfo5  , 
but  keeps  them  cut,  that  he  may  be  able  to  wear  Shoes.  I  think  he 
cannot  live  long,  being  miferably  overfpread  with  his  Leprofy. 

One  of  the  Horns  above-mentioned  is  now  in  the  Repofitory  of  the 
Royal  Society.  v 

•XXII.  Mrs.  Lovelock  had  been  feized  ill  of  a  Fever,  which  affe&ed  A  ?erf°n 
her  fo,  as  to  make  her  Light-headed  to  a  great  degree,  convulfed  and 
reftlefs  ,*  upon  fhe  took  great  quantities  of  Opiats,in  order  to  compofe  plumt  without 
her ;  but  could  never  procure  any  thing  like  Sleep  ;  but  ftill  as  fhe  caujtng  Sleep. 

took  them  they  feem’d  to  refrefh  her,  and  make  her  fenfible,  but^— -  ■“* 

caufed  nothing  of  reft.  The  quantity  fhe  took  from  Tue/day  Night ' 7  F’  ^99?v 
twelve  a  Clock  to  Friday  Night  twelve  a  Clock  was  as  follows,  Jan.  29. 
four  Bolus’s  with  two  gr.  each  of  Laud.  Lond.  made  up  in  Venice 
Treacle.  Six  Pills,  with  two  grains  each  of  the  fame.  A  Bolus  with 


eight 
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eight  grains  of  the  fame  in  Venice  Treacle,  Jan.  30.  Twelve  Pills 
with  two  grains  each,  and  one  Bolus  with  ten  grains  of  the  fame  in 
Venice  Treacle.  Jan •  31.  four  Draughts  with  ten  grains  of  the  faid 
Laud .  Lond,  one  ounce  of  Syr.  de  Macon  in  each  Draught.  So  that  in  all 
(he  took  in  the  time  above-mentioned  102  grains  of  Laud .  Lond .  and 
5ii>.  of  Venice  Treacle,  andfiiij.  of  Syr .  de  Meconio .  She  died  F*£,  1* 

XXIII,  Accounts  of  Books  omitted . 

I  -r  *  '  .  ’JrL.  (  . 

it.  1.  San&orii  Sandorii  deStatica  Medicina  Aphorifmorum  Sfcdiones 

feptem,  cum  Comentario  Martini  Lifter.  8vo.  Lond.  1701. 

n.  2ii>p.  914.  2.  Jac.  Gaveti  Acad.  Monfpel.  Alumni  Avenionenfis  Do<ft.  Medici 

8c  apud  Camberienfes  pra&ici,  nova  Febris  Idea,  ceu  Conje&urae 
Phyficae  circa  Febris  naturam.  8vo.  Geneva,  1700. 

».284?^373*  3.  Hippocratis  Aphorifmi,  cum  Commentariolo,  Authore  Martino 

Lifter,  e  Medicis  Sereniffimae  Majeftati  Regina  Ann#.  Lond.  1703. 

#.  320.  p.  324  4.  An  Account  of  Animal  Secretion,  the  quantity  of  Blood  in  the 

Human  Body,  and  Mufcular  Motion,  By  James  Kelli ,  M.  D.  8vo. 

Z.00^.  1709, 

*•  3J7-MOI*  5.  A  Defcription  of  the  Plague,  which  happen’d  at  the  Royal 
City  of  Dantzick ,  in  1709.  Written  in  by  Dr.  JohnChri - 

Gottivaldy  and  communicated  by  Dr.  John  f  bilip  Breynius ,  as  the 
beft  Account  of  that  Diftemper  there  publifti’d, 
p.2152.  Joh.  ConradiBeckeri,  Phil.  &  Med.  Docft.  Tra&us  Alsfeld.  Medici 
'  Ordin.  Paradoxum  Medico  Legale  de  fubmerforum  morte  line  pota 
aqua,  aliquot  cadaverum  fe&ionibus  dete&um,  &  e  principiis  media- 
nicis  illuftratum.  Cui  adjicitur  Dodecas  obfervationum  circumftantiis 
curaque  rariflimarum.  Gieff#  Hafforum,  Anno  1714. 

-*•  343*  7.  Bibliographic  Anatomic#  Specimen,  five  Catalogus  omnium  pene 

Au&orum,  qui  ab  Hippocrate  ad  Harveium  rem  Anatomicam  ex  pro* 
feffo  vel  obiter  fcriptis  illuftrarunt,  &c.  Cura  &  Studio  Jacobi  Doug¬ 
las,  M.  D.  R,  S,  S.  &  in  Coll.  Chirurg.  Lond.  Anat.  Pr#le<ft.  8vo. 
Lond*  1715. 
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Pharmacy ,  Chymijlry ; 

OUO  returns  diverfas  emeticorum  &  purgantium  Medicamento-  o/purging 
rum  Dofes, pro  Temperamentorum  &  setatum  varietate  decerna-  *nd  Vomiting 
mus.  Supponendum  eft,  Primo,  iftiufmodi  Medicamenta  nihil  prius  ^ef^ineJ*  hjf 
poffe  operari  quam  in  fanguinis  maffam  appulerint,  &  eidem  penitus^0°p 
immifceantur :  Conftat  enim,  ni  Naufeam  moveant,  nullum  ab  iis  'J  * 

effe&um  fenfibilem  produci,  multo  poft  tempore  quo  in  eandem  devehi 
poffint.  Secundo ,  generaliorem  eorum  effe&um  effe  temperamend 
fanguinei  aliorumque  Liquorum  gyrantium  Alcerationem.  Ex  hifce 
duobus  Poftulatis  concludimus,  quod  ubi  fanguinis  Crafis  eft  eadem, 
Medicamentorum  Dofes,  ad  certum  aliquem  eliciendum  effedum, 
fanguinis  quantitati  proportionales  efte :  Si  namque  certa  quaedam 
Dcfis  exigatur  ad  unius  fanguinis  v.  gr.  Crafin  alterandam  ad  certum 
aliquem  gradum,  duplicem  oportebit  Dofin  adhibere  ut  Libr#  du#ad 
gradum  alterentur,  triplam  ut  tres,  &c.  Et  univerfaliter  fi  fanguinis 
quandtas  b  exigat  Dofin  d>  quanticas  fanguinis  mb  Dofin  md  exiget,  & 
eft  b  :  d  ::  mb  :  md. 

Coroll,  Quum  Quandtas  fanguinis  &c#terorum  humorum  in  gyrum 
aftorum  rite,  ex  Animalis  pondere,  poflit  #ftimari  (partes  enim  quas 
folidas  nuncupamus  funt  tantum  Canales  qui  liquores  iftos  continent) 
exinde  fequitur  dofium  quantitates,  cateris  faribust  effe  corporis  ponde- 
ri  proportionales ;  adeoque  medicamentorum  dofin  infanti,  recens  na« 
to,  propinandam  effe  ad  eorundem  dofin  provedtioris  aetatis  homini- 
bus  ut  eft  infantis  pondus  ab  hominis.  Exempli  caufa,  pilularum  Ru- 
dii  gr.  xxx  unica  plerumque  dofe  homini  exhibentur,  &  hominum  pon¬ 
dus  commune  eft  160  Lihtarum,  &  infantum  Librarum  12  ;  quaprop- 
ter,  ut  funt  160  Hominum  pondus  ad  12  infantum,  ita  funt  gr.  xxx 
Hominum  dofis  ad  gr.  27  quae  funt  infantum  ,•  ac  femper  in  eadem  ra- 
tione  Medicamentorum  dofes  augendae  veniunt  ut  crefcit  infans  ,*  de- 
iiinc  dofes  exhibendae  manent  eaedem  ad  annum  quinquagefimum,  ex 
quo  tempore  fanguinis  quantitas  &  vis  minuuntur,  qua  quoque  ratione 
minuend#  funt  Medicamentorum  dofes. 

Hac  ratiocinandi  mechodo,  homines  omnes  eodem  gaudere  Tempe- 
ramento  fimui  &  Augmentum  Oidinemque  fecretionum  ad  annordm 
numerum,  effe  aequaiem  fuopofuimus ;  Quum  vero  hominum  Tempe- 
ramenta  ,•  feu  Confticuuones,  hnr  diverfiffim#  pro  varia  fanguinis  hu- 
morumque  gyrantium  Crafe,  Dofium  quantitates  non  femper  propor- 
tionantur  corporis  ponderi.  Diverlum  id  fanguinis  temperamentum  in 
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certa  quadam  parcium  ejufdem  cohaerendi  difpofitione  confiftit,  qua 
fanguis  magis  vel  minus  fluidus  evadit ;  unde  provenit  quod  medica- 
mentorum  in  fanguinem  Operaciones  fiant  diverfe  pro  variis  Cohse- 
rentias  gradibus.  Ponamus  enim  homines  duos  aequali  fanguinis  quan¬ 
titate  pollentes,  cujus  Cohasrentias  gradus  fine  diverfi  ,*  manifeftum  eft, 
medicamenta  ifta  facilius  laxioris  texture  fanguini  admifeeri  quam  fir- 
mius  cohaerenti,  commifcendique  Proclivitas  quam  habentmedicamen- 
torum  partes  particulis  fanguinis  eft  Temper  ut  Fluiditas  dire&e  vel 
recip'roce  ut  eft  fanguinis  Tenacicas,  &  medicamenti  in  fanguinem 
vis  erit  in  eadem  fimiliter  ratione  :  Adeoque  ut  medicamentum  in  iftis 
diverfi  temperamenti  hominibus  ^qualiter  operetur,  propinand^  dofes 
fanguinis  Tenacitati  proportionates  efle  debent, fupponendoitidem  fan¬ 
guinem  in  utroque  pari  Celeritate  circuitum  agere.  Si  vero  fanguinis 
veiocitas  fit  diverfa.  medicamentorum  operationes,  h.  e.  Secretionum 
quantitas  ab  eis  produ£fca,  erunt  ut  fanguinis  veiocitas :  Secretiones 
enim  in  qualibet  Glandula,  in  dato  tempore,  funt  Temper  ut  fanguinis 
quantitas  quae  in  eandem  Glandulam  eodem  tempore  devehitur,  h.  e. 
ut  ejus  Veiocitas.  Sanguinis  etiam  veiocitas,  cateris  paribus,  femper  fe 
habec  ut  ejus  Fluiditas,  feu  reciproce  ut  ejus  cohaerentiae  gradus : 
Si  igitur  fanguinis  veiocitas  eftet  unice  confideranda,  hoc  cafu  quanti¬ 
tas  dofium  ad  eundem  eftedum  producendum  eric  diretfte  ut  cohaeren- 
tiae  gradus  in  partibus  Sanguinis. 

Prop.  I.  In  hominibus  duobus  aqualem  fanguinis  quantitatem  habentibus  fed 
Coharentia  gradibus  dijferentis ,  Medicamentorum  Emeticorum  &  purgantium 
dofes ,  ad  eundem  effetfum  eliciendum  necejjaria ,  Junt  in  duplicata  ratione 
graduum  cohar  entire  f anguine  a. 

Ubi  enim  Sanguis  eadem  velocitate  movetur,  dofis  quantitas  ut  co- 
hserentias  gradus  lit  oportet,  &  fi  gradus  coha^rentiae  effent  iidem,  dofis 
quantitas  eft  reciproce  ut  veiocitas  ;  adeoque,  ubi  nec  cohaerentia  nec 
veiocitas  funt  e^dem^quantitas  dofis  eft  in  ratione  compofita  ex  direda 
1  ratione  graduum  cohaerentias  in  fanguine  &  reciproca  velocitatis  : 
Atqui  reciproca  velocitatis  ratio  eft  diredas  Tenacitatis  vel  cohseren- 
fax  graduum  ration*  aequalis..  Ideoque  Dofis  quantitas  eft  in  ratione 
compofita  graduum  cohaerentia?  &  graduum  cohaerentix,  h.  e .  Dofes 
propinandae  funt  in  duplicata  ratione  eorundem.  Q.  E.  D. 

Prop.  II.  Dofium  quantitas  hominibus  diver fee  quant itatis  fanguinis  exhi* 
benda ,  qui  fimul  diver fis  pallet  Coharentia  gradibus ,  eft  in  ratione  compofita  ex 
ratione  ponder  is  hominum  &  duplicata  graduum  Qohaerentia, 

Quum  enim  cohaerentiae  gradus  funt  iidem,  dofium  quantitas  eft  ut 
hominum  pondus,*  8z  ubi  hominum  pondus  eft  idem,  dofium  quantitas 
fit  in  duplicata  ratione  graduum  cohaerentiae,  adeoque  quum  neuter 
eft  idem  dofis,  Quantitas  eft  in  ratione  compofita  ex  ratione  ponderis 
hominum  &  duplicata  graduum  cohaercntiae.  Q.  E.  D.  ' 

Cor  oil.  tlinc,  Quantitatem  &  Qualitatem  Sanguinis  in  quolibet 
homine  fciences,  dofes  ad  purgandum  &  vomendum  neceflarias  non  ita 
arduum  eft  determinare.  Hasc  qualitas,  feu  Temperatnentum,  fan- 

^  guinis 
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guinis  a  perito  Medico  ex  Pulfibus,  Urina,  &  aliis  fecreuonibus  Facile 
invenitur,*  adeoque  Medicus,  obfervando  quae  dofes  datae  conftitutio- 
nis  homines  purgant*  minimo  negotio  dofes  cuilibec  conftitutioni  vel 
Temperamento  idoneas  ftatuet. 

Scbol.  Qux  ha&enus  in  genere  demonfirata  funt,  ex  vulgari  Medi- 
corum  circa  Purgacionem  &  Vomitionem  Hypothefi  eodem  fequeren- 
tur  pa&o  ,•  quoniam  Difpofitio,  quam  habent  Ventriculus  &  Inteftina 
tat  ftimulentur,  eft  ut  memoraci  quantitatis  &  Cohaeremiae  in  Sanguine 
gradus.  Ita,  ve^l  ex  ilia  Suppofitione,  Veritas  haec  maxime  conftaret, 
licet  poftulati  fimplicitate  deftituitur,  atque  ob  id  non  adhibetur. 


*9? 


j.  From  what  has  been  faid  it  is  manifeft  in  general,  i.  thatthefe 
Medicines  operate  either  upon  the  account  of  their  being  mixed  with 
the  Blood,  or  by  their  ftimulating  the  Stomach  and  Guts :  2.  That  this 
their  Operation  is  more  or  lefs  according  to  the  Quantity  and  Thick- 
nefs  of  Blood,  b.  e.  a  greater  Quantity,  and  the  thickeft  Blood  require 
the  greateft  Dofes:  And  that  when  the  Quantities  of  Blood  are 
the  fame,  the  Dofes  of  Purging  and  Vomiting  Medicines  are  in  a 
duplicate  proportion  of  the  Bloods  thicknefs.  As  alfo,  that  in  every 
cafethefe  Dofes  mull  be  in  a  proportion  compounded  of  the  Quantity 
of  Blood  and  thofe  Squares  of  its  thicknefs.  Now  fmce  the  Operations 
of  Purgative  and  Vomitive  Medicines  depend  fo  much  on  the  Quan¬ 
tity  and  Vifcidity  of  the  Blood,  which  have  not  been  duely  confiderd 
before  s  it  is  no  wonder  that  the  Practice  of  Phylick  in  thefe  Evacua¬ 
tions  has  been  fo  uncertain,  and  that  the  moft  expert  Phylicians,  from 
their  moft  accurate  Obfervations,  could  never  determine  the  true 
Dofes  of  Medicines,  which  alter  fo  much  according  to  the  various 
Subjects  they  work  upon ,-  they  not  being  acquainted  with  the  true 
Method  of  determining  either  the  quantity  of  the  Blood,  or  the  de¬ 
grees  of  its  thicknefs.  We  will  here  fubmit  our  Solution  to  common 
Obfervations,  and  try  whether  every  thing  propofed  in  it,  does  not 
exaaiy  anfwer  Matters  of  Fad,  and  the  Vifible  Operations  of  Na- 

ture 

Firft  then,  it  plainly  follows,  thar  thefe  Medicines  always  purge 
belt  and  moft  conftantly  in  a  liquid  form  j  becaufe  they  are  more  eafily 
convey’d  into  the  Blood,  and  can  ftimulate  more  parts,  and  that  upon 
the  account  of  this  their  Fluidity  ,•  whatever  may  be  the  way  that 
Purges  and  Vomits  work,  or  whatfoever  their  Nature  may  be.  This 
explains  very  eafily  a  very  common  Obfervation,  hitherto  very  difficult 
to  Phylicians,  about  the  different  Operation  of  the  fame.hdedicine  in 
different  forms:  Why,  viz*,  the  Infufion  of  a  due  quantity  of  a  Pur¬ 
ging  Medicine  produces  its  effects  fooner  and  more  conftantly  than 
a  like  quantity  of  the  fame  Medicine  in  a  Powder,  tho’  ftill  more  con¬ 
ftantly  in  a  Powder  than  a  Bolus,  tho’  ftill  fooner  and  more  conftantly 
in  a  dry  Bolus,  than  if  it  be  given  in  Pills  made  into  that  form  with 
Gums  that  do  not  purge  ;  and  this  difference  in  Purging  fhalleven  be 
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notablej  according  to  the  diffolubility  of  the  Gums;  From  whence 
it  follows,  that  the  Evacuation  made  by  fuch  Medicines,  is  in  propor¬ 
tion  to  the  quantity  of  thofe  Medicines  that  happens  to  be  diffolv’d 
and  not  to  the  quantity  adminifter’d.  ’ 

Secondly,  That  purging  by  Draughts  is  the  moft  excellent  form 
and  will  always  have  the  moft  conftaat  effe<ft.  ’ 

The  next ^Confide ration  is,  that  a  certain  quantity  of  any  pureine 
Medicine  affetfts  us  after  a  different  manner,  according  to  the  diffe- 
rent  Quantity  and  Conftitution  of  the  Blood,  or  its  thicknefs-  and  it 
was  fhe wn  in  the  Solution,  that  if  its  thicknefs  were  the  fame  the 
Dofe  fhould  always  be  as  its  Quantity,  but  the  Blood  differing  like  wife 
in  thicknefs,  the  Dofes  of  Purging  and  Vomiting  Medicines  muft  be 
augmented  on  account  of  its  thicknefs.  This  is  perfectly  well  con- 
firro  d  by  daily  experience : ;  where  we  find,  that  People  fick  with  a 
manifeft  thicknefs  of  Blood,  as  in  Dropfies,  the  Jaundice  &c  take 
far  gi  eater  Dofes  than  they  did  at  any  other-  time  when  they  were 
not  fick,  or  in  that  manner.  By  a  further  Difquifition  into  this  mat- 
ter,  we  find  that  the  Dofes  muft  not  only  be  greater  where  the  thick 
nefs  of  Blood  is  greater  ;  but  that  they  muft  be  encreas’d  in  a  duDlicire 
proportion  of  their  Vifcidity.  This  is  evident  by  the  Tables  inCaJa 
wz.  9:  8  5::  4:  ;  5,  i  9,  13  j-  gr.  and  therefore  alternando  9 ;  '4:': 

:  X-  -1  *  1 K !  ^r'  therefore  the  Dofes  are  as  the  Squares  of  the' 

S°” fnT’\  SsL:  •£>}*•• «» T  r-  »»<•  is 

9.  16  .  8s.  '4jL  lirgr>  b.  e.  the  Dofes  are  as  the  Squares  of  the 
Contticutions  The  fame  is  true  in  any  other  Conftitution  befides 
the  mean  :  For  Example,  in  the  loweft  and  higheft4.-  16  ••  211  • 

8nf  T-  So  ‘hat  by  this  means  we  are  not  only  led  diredtly  to  a 
right  ufe  of  thefe  Medicines  and  are  able  to  find  the  true  caufe  why 

ftinninnfT  P?-?S  Prroduff  fo  very  different  effetfs  in  different  Con^ 

f  ?  ,  A  hk/Wlfe>  V*  of  Blood  in.  any  P erf  on  being  given 

together  with  the  ordinary  and  extraordinary  cffett  of  a  Dofe  of  a  Purginf  Me¬ 
dicine  the  Change  of  that  Per  font  Conftitution, >  and  the  Nature  of  that  Cbamre 
may  he  determ n  d  It  cannot  but  be  a  great  fatisfadfion  to  the  mind  fa 
find  a  Dodlrine  founded  on  a  few  fimple  Experiences  leading  us  into 
the  caufe  of  many  more  that  are  very  complext,  difficult,  and  ob- 
fcure,-  which  is  fufficient  to  prove  its  conformity  to  Nature.  But 
my  prefent  endeavour  being  to  redtify  the  common  Pra«ftice  of  thefe 
Medicines  by  this  Dodfrine  I  fliall  frame,  by  this  Method,  Tables  of 

'**  rPuig-ing  anu  Vomu,inS  Medicines  in  prefent  ufe  ;  better  adapted 
to  Experience  than  are  hitherto  to  be  found.  pe 

blernnfrfth-°d  °f  fra““g.  fuch  Tab!es>  is  by  Getting  off  the  praaica- 
ble  Conftitutions  in  the  different  Ages  that  I  have  observ'd  to  take  no- 

ViSdUn*  Medicines ;  fofha, 

L  all  thore  to?  I™?  WU  nthue  AgQS>  W?  have  the  Afferent  Dofes 
itho*  amnrp  nmnpS>  w  15  is  requir'd  for  a  better  practice  ; 

h  amoie  proper  0Gcafl°n  may  produce  a  more  nice  and  exa&  divifioa 
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of  Conftitutions,  very  much  to  the  advantage  of  the  Practice  of  Phy- 
fick  in  all  Difeafes.  The  Ages  wherein  thefe  different  Dofes  are  taken, 

I  find  to  be  four  ;  when  a  Man  is  about  s6  or  20  Years  of  Age,  and 
weighs  about  12  Stone,  he  then  takes  the  common  Dofe  .•  One  of  nine 
Yrears  takes  three  quarters  of  that ;  one  of  fix  the  half,  and  one  of 
three  Years  a  quarter.  Moreover,  it  having  already  been  fhewn,  that  o^ct„\  anim.pi 
the  notable  healthy  Conftitutions  are  but  three,  as  alfo  the  notable  Blbliotb* 
Pulfes  of  each  of  thefe  .*  Let  then  thefe  Conftitutions  be  as  2,  4 .A»at.  p.1124.. 

That  of  the  moll  fluid  Blood  as  the  firft  number,  andfoon,*  in  that 2' 
cafe,  the  Dofe  of  any  Perfon  will  be  found  by  multiplying  the  com¬ 
mon  Dofe  for  his  Age  into  the  Square  of  his  Conftitution  and  dividing 
by  the  Square  of  the  middle  Conftitution.  For  inftance,  If  fj.  Caffia, 
is  the  common  Dofe,  or  the  Dofe. of  the  middle  Conftitution,  3iij. 

9j\  and  gr.  1 5  is  the  Dofe  of  the  firft  Conftitution,  and  3xiv.  gr.  1 ;  ~ 
that  of  the  grofleft  or  laft  Conftitution  ;  and  fo  proportionately  for 
every  Medicine  in  all  the  Ages,  as  appears  by  the  Tables.  This  Me¬ 
thod  feems  to  anfwer  fo  exa&ly,  that  there  is  not  any  thing  neceflfary 
befides,  except  when  a  Perfon  is  more  Loofe  or  Coftive  than  ordinary 
(which  may  be  known  from  the  Patient  or  otherways)  it  is  to  be 
reputed  the  fame,  as  if  he  had  taken  an  equivalent  quantity  of  a  Medi¬ 
cine  proper  to  produce  thefe  effects.  Any  Phyfician,  who  has  con-  - 
fider’d  this  cafe  in  fome  People  after  Fluxing,  will  allow  the.jliftnefs 
of  this  Exception.  As  Vomiting  Medicines  have  the  fame  common 
Dofes  with  thofe  that  Purge,„  they  admit  alfo  of  the  like  divided  Do¬ 
fes  ,•  which  therefore  may  be  found  by  the  fame  Tables.  Only,  as 
People  that  are  more  Coftive  than  ordinary  require  a  propomonabiy 
greater  Dofe  of  a  Purging  Medicine.-  So  they  require  their  Dofe 
of  a  Vomiting  Medicine  to  be  confiderably  lefs,  as  is  very  well 
known  in  hot  Countries.  But  it  mud  be  oblerved,  that  in  the  Tables, 

Age  ftands  inftead  of  Quantity  of  Blood ;  becaufe  they  encreafe  pretty 
equally,  and  it  makes  the  pra&ice  more  eafie  to  fuch  as  are  not  ac- 
cuftom’d  to  Weights  and  Numbers.  The  more  Skilful  are  defir’d  to 
obferve,  that  the  mean  Ages,  multiply'd  into  the  mean  Conftitutions* 
give  Dofes  more  nicely. 

The  TABLES. 

Some  Infiances  {hewing  the  Defers  of  the  prefent  Brattice,  and  how  mended 

by  the  foregoing  Tables • 

1.  The  Dofes  of  the  foregoing  Tables,  arifing  from  Calculation, 

agree  perfedlv  well  with  the  common  Obfervaticn  of  the  belt  Authors; 

tho’  their  Observation  is  very  general  and  ill  made,  if  we  except  the 

very  firft  Steps.  For  inftance.  Authors  of  all  Countries,  Englifr  Dutch,, 

German,  Italian ,  and  French,  reckon  the  Dofes  after  the  fame  manner ; 

whereas*  * 
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whereas,  if  they  had  been  ohfervM,  they  muft  have  been  different  as 
are  the  Conftitutions  of  Men  in  the  different  Countries. 

2.  The  defeat  of  their  Obfervation  is  manifeft  by  the  difproporti- 
on’d  Dofes  of  fome  Medicines,  their  high  Dofes  being  fometimes  dou¬ 
ble  and  fometimes  treble  and  more  of  their  low  Dofes,  which  is  not 
conform  to  Nature  ;  for,  let  the  low  Dofe  be  what  it  will,  the  high 
Dofe  of  one  Medicine  muft  always  bear  the  fame  proportion  to  the 
high  Dofe  of  another,  as  did  their  low  Dofes,  viz.  even  in  Manna, 
they  reckon  it  from  fij;  commonly  to  |iij.  and  f  iv.  If  it  is  faid 
that  the  firft  Dofe  is  the  loweft  Dofe  that  is  taken  by  a  Man  of  a 
due  Age,  it  is  neither  true  in  fa  d  nor  conform  to  their  own  way  of 
reckoning  •  For  inftance.  Rhubarb  is  faid  to  be  taken  from  sj.  to 
|ij.  No  body  will  fay  that  this  is  the  loweft  Dofe  taken  by  a  Man 
°f  a  due  Age  as  formerly  ;  becaufe  it  is  not  in  fad  true,  nor  that  the 
high  natural  Dofe  is  \ fs ;  for,  as  I  faid  before,  If  fj.  of  Manna  and 
3j,  of  Rhubarb  are  the  refpedive  low  Dofes,  then  5iv  and  5ij.  cannot 
be  the  refpedive  high  Dofes,  As  to  what  concerns  fome  extraordi¬ 
nary  Dofes  given  by  themfelves,  and  far  exceeding  the  ordinary  Dofe, 
is  eafily  accounted  for  by  the  Solution/  There  are  many  Examples  of 
this  Nature.*  Turbinth,  viz .  is  commonly  reckon’d  among  them  from 
3j.  to3ij;  yet  Marggravius ,  and  good  Authors,  have  given  it  to  3iv. 
bo  Coloc)nthis  from  gr.  vi.  to  gr.  xij.  and  Fulgin.  Fermi.  Duncan,  fay 
they  have  given  it  to  3fi. 

V  Authors  have  been  far  from  being  exad  ;  for  they  have  only 
dos’d  thefe  Medicines  for  People  of  full  Age,*  but  have  left  the  Dofes 
of  the  different  Ages  in  filence,*  nor  have  they  told  us  at  what  time  a 
Man  takes  his  higheft  Dofe,  or  how  that  alters  in  the  Growth  and 
Decline  of  Age,  which  is  ftill  a  very  great  difficulty  for  themoft  ex¬ 
perienc’d  Phyficians  to  manage. 

4.  Their  general  Method  is  founded  in  a  Miftake  ,*  their  loweft 
Dofe  being  really  the  common  Dofe  taken  by  the  generality  of  Men, 
which  produces  a  multitude  of  Errours  in  the  Pradice.  This  is  mani¬ 
feft  in  their  dofing  every  Medicine. 

5%  The  mentioned  Cafe  is  more  manifeft  by  thefe  Tables,  and  it 
is  two  to  one  but  that  a  Phyfician  over  Purges  or  under  Purges  any 
Perfon  in  Health,*  and  if  more  Cafes  in  Sicknefs  are  fuppos’d,  the 
odds  will  encreafe  proportionably.  Experience  confirms  this  exadly : 
For  if  the  middle  Dofe  is  given  to  one  of  the  Jlowelt  Conftitution,  and 
the  middle  Dofe  is  topurge7  or  8  times  ,•  in  that  cafe,  the  Perfon  of 
the  loweft  Conftitution  is  purg’d  near  twice  as  much  as  he  ought  to  be  ; 
and  if  given  to  one  of  the  higheft  Conftitution,  he  is  purg’d  but  half  of 
what  he  ftiould  be.  But  if  the  Dofe  of  the  higheft  Conftitution  is  given 
to  one  of  the  middle  Conftitution,  he  is  purg’d  twice  as  much  as  he 
ought  to  be  *  and  if  given  to  one  of  the  loweft,  he  is  purg’d  four  times 
as  much,  or  about  thirty  times,  as  we  find  true  by  daily  Experience. 
But  it  the  Quantity  of  Blood,  the  Age,  or  Sicknefs  contribute  to  the 
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Errour,  it  may  prove  fata!.  If  this  Confideration  were  illuflrated  by 
a  proper  number  of  Examples,  wefhould  find  fome  hundreds  of  other- 
ways  unavoidable, miftakes  now  prevented  by  the  Practice  of  thefe  Ta-  - 
bles. 

Laftly,  We  may  eafily  account,  by  thefe  Tables,  for  the  Dofes  of 
Children  over  purging  fome  People  of  good  Health,  and  of  due  Age  ; 
aTbanomenon  fo  Apprizing,  that  the  fmallnefs  of  the  Dofe  is  common¬ 
ly  thought  a  good  Excufe  for  the  Miftake. 

II.  A&orum  Lipfienfium  Editores,  qui  neque  Experimenta  a  me  Dr  FfeJndV 
prolata,  neque  modum  quo  ea  ad  nature  Leges  perpendere  aggreffus  Defence  of  bis 
fum  ne  attingunt  quidem  ;  principia  ipfa,  qua:  jamdiu  pro  ceniffimis  PraeicQiones 
habita  funt  quibufque  innicitur  mea  omnis  reium  Chymicarum  exolica- ChymIC3ei  71 ' 
tio,  convellere  funt  conati.  Hocque  primo  impetu  faciunt,  pofthabita  55*’  p  5*°’ 
libri  ipfius  enarratione,  ne  quis  ad  legendum  non  praeoccupatus  acce-  - 
deret.  Ec  certe  minus  aeqtie  ferenda  eft  h^c  eorum  cavillatio,  quoniam 
extra  Provincial  fuse  fines  evagati  funt  ,•  id  enim  unice  prre  (e  ferunc 
ifti  Literatores  &  quafi  Indices  Librorum,  ut  quid  in  quoque  Script 
contineatur,  compendiaria  quadam  opera  fimpliciter  fidelicerque  recen- - 
feant,  legentis  interim  Judicium  relinquanc  integrum  ac  liberum.  Pro 
fundamentis  Theoriae  thymic*  habui  principia,  ipfamque  argumentan— 
di  Methodum,  quam  Mathematicorum  Princeps  in  Philofophiam  in- 
tulit  Newtonut :  Qui  quidem  Vir,  admirabili  quo  eft  ingenio,  ad  res 
Phyficas  promovendas  certam  patefecit  viam,  naturalemque  Sciemiam 
tanto  rationum  pondere  ftabilivit,  tarn  incredibili  rerum  inventione 
locupletavit,  ut  ad  earn  illuftrandam  plura  practiiteric  quam  omnes  om¬ 
nium  gentium  Philofophi.  Hoc  itaque  fagaciffimi  Viri  inftitutum,  quia 
Edit  or ei  latere  vilum  eft,  paucis  apenam  •  Oftendamque  totum  id, 
quodcunque  eft  quod  jam  in  hoc  cognitionis  genere  exploraturn  atque 
perfpebtum  habemus,  ex  hac  ipfa  ratione  ac  via  fluxifte.  Porro  etiam 
Argumenta,  quibus  ad  hanc  Phyficae  Dodrinam  refutandam  ufi  funr3 
ex  falfis,  quas  de  hac  re  imbiberint,Opinionibus  promanafle  planum  fa- 
ciam  ,•  plurefque  iftiusmodi,  quas  adducunt,  ratiunculas  contra  ilia 
quse  ipfi  ample&untur  principia,  quam  contra  Ntmoniana  proferri 
poffe.  . 

Cartefiam ,  iique  fere  omnes,  qui  fe  magiftros  Philofophia:  Mechanic*  r 
dici  volunt,  rationem  hanc  perpetuo  tenuerunt,  ut  Hypothefin  ali- 
quam  fumerent  feufigmentum,  quod  nullibi  nifi  cogitarione  fingentium  - 
exiftit ;  Deinde,  ut  verbis  neque  perfpicuis  neque  definitis  commi- 
nifcerentur,  quo  demum  modo  omnia  ad  hujufce  Hypothefeos  normam 
efficiat  natura.  Aliam  omnino  New  tonus  infiftit  viam  » •  Nihil  file  fin- 
git  nihil  pro  arbitrio  fuo  affumit ;  id  folum  quod  Experiment  8z 
Obfervatione  notatum,  fenfibus  omnium  pater,  pro  rato  habet  *  -  Kx 
his  principiis  certiflimas  Mathematica  elicit  conclufiones,  qu.as 

deinde  ad  alia  Naturae  Phenomena  explicanda  feliciffime  accommodat. 

Hanc  infiftens  yiam  elegantiffime  demonftravit,  Planecas  motuJEliip- 
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tico  circa  Solem  verfari,  areafquc  temporibus  ufque  refpondentes 
defcribere.  •  Satellites  itidem  ad  eandem  normam  circa  Planetas,  quos 
ut  comites  perpetuo  confequuntur,  volvi.  Hinc  extra  dubium  omne 
pofuic  Planetas  ad  Solem,  Satellites  amem  ad  Planetas  primarios  fe 
inclinare  &  tendere  ;  Hanc  autem  inclinationem  in  ratione  Diftantia- 
rum  duplicate!  decrefcere  :  Inefte  porro  immutabilem  quibufeunque 
corporibus  vim;  qua  itidem  in  fefe  mutuo  ferantur  :  Et  inde  fieri,  uc 
Luna:  in  Terrain  infle&io,  idem  plane  valeat  ac  gravitatis  vis,  atque 
acceffum  receffumque  Maris  efficiat.  Inclinationem  hanc  five  attraftio- 
nem  quidam,  fi  ita  lubet,  qualitatem  oecultam  nuncupent,  &  erit  credo 
Temper  occulta;  neque  enim  adhuc  ex  Editoribui  quemquam  extitifle 
video  ita  in  penitiore  Philofophia  perfpicacem,  qui  docere  in  fe  fufee- 
perit,  quo  modo,qua  vi  Mechanica  Attra&ionem  illam  exerceat  natura, 
Sed  utcunque  haec  Nature  vis,  fi  caufam  fpe&emus,  occulta  fit,  mini- 
me  tamen  figmentum,  five  Hypothefis  (’quod  in  eorum  principia,  ipfis 
etiam  fatentibus,  cadk  )  appellari  poteft  ,*  cum  earn  seque  revera  exiftere 
ac  Solem  aut  Planetas,  luculentiffimis  Argumentis  confirmetur.  Quod 
fi  fit  hujufmodi  principium,  quod  in  materia  omni  perpetuo  infidet, 
quid  vetat  quo  minus  id  ad  rem  fuam  accommodent  Philofophi,  ex- 
piicentque  nobis  quo  modo  effeeftus  plurimi,  quos  quotidiana  animad- 
verfione  notamus,  vim  inde  fuam  atque  Originem  derivent.  Pariter 
obfervatione  diuturna  clariflimifque  Experiment^  varium  ilium,  quo 
radii  Lucis  refringi  folent,  modum  exploravit  idem  Nevstonus  j  hineque 
ita  feliciter  lucis  colorumque  naturam  admirabilem  aperuit,  ut  hanc 
Optices  partem  ante  eum  non  nifi  tenuiter  admodum  &  nugatorie 
pertra&atam  fuifife  omnes  ultro  agnofeant.  Hanc  adeo  retftiffimam 
efte  conftat,  quam.  Philofophi  in  Sciential  perveftigatione  tenere  pof- 
funt,  rationem,  ut  primum  multiplici  experimento  corporum  naturas 
virefque  perquirant,  deinde  pofthabita  omni  caufarum,  unde  ex  fluxe- 
rint,  indagatione.  Phenomena,  qua:  cujufque  virtutem  ingenitam  fe- 
quuntur,  enucleent  atque  exponant.  Hac  ipsa  via  ingreffus  Divinus 
iile  Archimedes  leges  turn  Mechanical  turn  Hj/dreftaticas  exquifivit,  dum  in¬ 
terim  neque  Gravitatis  neque  Liquoris  caufam  aut  ftatueret  aut  inve- 
ftigaret  ,*  ea  folummodo  qua:  fenfuum  cognitione  percipiuntur  pro 
principiis  habens  utriufque  Sciential  rationem  pulcherrime  evolvie.  Ita 
etiam  Galilaus ,  quanquam  nullam  de  Gravitatis  caufa  Hypothefin 
commentus  eft,  motus  tamen  celeritatem,  quam  gravia  corpora  ca- 
dendo  acquirunt,  inveftigavit,  projetftorum  impetum  &  curfum,  pen- 
dulorumque  reciprocationes  primus  explicuit ;  Eaque  Sciential  funda- 
menta  pofuit,  quibus  celeberrima  Phyficorum  inventa  hodie  innitun- 
tur.  Quid  ?  an  non  in  Optica  iiluftranda  ampliffimo  cum  fru<ftu  pro- 
grefli  (unt  Mathematici,  duobus  principiis,  altero  Refradionis,  Re- 
fledfcionis  altero,  conceffis,*  utcunque  alterutrius  caufa  pauciffimis  ad¬ 
huc  innotuerir? 

Si  quid  ponderis  Editorum  authoritas  habeat,  prasclara  hxc  acutifii- 
morum  hominum  inventa  omnino  repudiandafunt,  quia  fei  licet  ex  iis 
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corporum  virtutibus,  quarum  initia  caufteque  prorfus  incognita  fnnt, 
ducuntur  ;  nec  fine  qualitate  Hid  occulta  vera  Vhilofophics  principia  confun « 
dente ,  &  in  antiquum  Chaos  reducente ,  commode  cxplicari  pojfuut.  Video  cla- 
rif.  Wolfium  in  Aerometria,  gravitate  Aeris,  tanquam  conceffo  prin- 
cipio,  ufum  effe  ,*  atque  eo  quidem  multa  Nature  Phenomena  haud 
abfurde  expedivifle :  Qui  tamen  gravitatis  caufam  Mechanicam  ratio- 
cinatione  ne  attingit  quidem  ;  nec  credo  ullam  unquam  Hypothefin  ad 
caufam  hanc  expiicandam  accommodatam  fuifie,  quam  ipfe  Wolfius  a 
vero  alieniffimam  effe  non  facillime  probare  poflit.  An  huic  igitur 
objicient  Editores,  quod  Scientist  Phyfica:  occultam  qualitatem  invexe- 
rit  >  In  hac  quidem  Gravitate  explicanda,  quam  fenfu  percipimus, 
longiffime  omnium  proceffit  Newtonus :  Earn  quippea  vi  attradrice, 
qu^  per  omnem  fe  undequaque  materiam  diffeminat,  oriri  common- 
ltrat.  Vim  hanc  Editores,  pro  fua  in  rebus  Philofophicis  authoritate, 
figment i  vocabulo  appellant ;  fed  quo  demum  loquendi  jure  id,  quod  in 
rerum  natura  exiftere  oftenditur,  figmentum  dici  queat,  ne  intelligi 
quidem  poteft.  111am  certe  Attradionis  Speciem  quemadmodum  in 
toto  Planetarum  orbe  dominatur,  luculentiffime  expofuit  Ncwtonus ; 
neque  adhuc  videre  contigic,  quid  contra  Viri  perfpicaciffimi  demon- 
ftrationes  objedari  poffit.  Alterum  hoc  Attradionis  Genus,  qua:  in 
diftanti^  ratione  magis  quam  duplicata  decrefcir,  &  revera  exiftere,  & 
vim  fuam  in  minutiffimis  corpufculis  acricer  exercere,  plura  mihi  pr^fto 
funt  qua:  probent  Experimenta,  quam  unquam  ad  demonftrandam  Ae¬ 
ris  Gravitatem  allaturus  eft  Wolfius.  Quorfum  igitur  Principia,  qui- 
bus  ratiocinatio  ha:c  omnis  nititur,  in  altero  Argumento  pro  Com- 
mentitiis  habere  licet,  in  altero  non  item?  Experientia  comprobatum 
eft,  radios  lucis  qux  a  Sole,  ftellis  inerrantibus,  vel  etiam  ab  eo,  quo 
utimur  igne,  dimanat,  verfusoras  foiidorum  corporum  aequaliter  allici^ 
ea  autem  immutabilis  naturae  lex  eft,  ut  ubicunque  fit  Adio,  ibi  una 
non  poflit  non  effe  Readio  :  Itaque  vere  &  jure  conclufuri  videmur, 
Principium  hoc  quod  Attradionis  nomine  vocamus.tum  revera  exiftere, 
turn  per  univerfam  omnino  materiam  diffundi.  Quod  licet  in  omni 
materia  inhserefcat,  id  tamen  in  minutiffimis  corpufculis  vim  fuam  ad 
fenfum  magis  patefacere  demonftravit  Vir  in  Phyfiologia  acutiffimus 

D.  Keillus. 

At  aiunt,  Talihus  feme l  admiffu,  apertdque  fingcndi  licentia ,  mox  erunt  qui 
'alias  qualitates  occult  at,  feu  quas  ipfi  agnojcunt  abfoiute  inexplica  biles  comminifi 
centur paulatim  ad  Vetera  ignorant i a  a(j l a  redibunt.  Sideturvis  attrahendi , 
feu  Sympathia,  quidni  pari  jure  vis  repdlendi ,  feu  Antipathia  ?  ha  facile  etiam 
dabitur  Antiperifiafisy  dabuntur  qualitates  emiJJ*  per  modum  fpecierum  cum  fuss 
Attu  potentialibusjabitur  funiculus  Lini  4ttraffivu,3dabitur  in  materia  eadem 
Variatio  bxtenfionis ,  non  apparentis  tantum,  Jed  etiam  vera.  .  Uane  incoep- 
tant,  fi  dttur  vis  Attrahendi  y  cum  earn  dari  Experientia  ipfa  apertiffime 
demonftrat  ?  Non  eft  hoc  opinionis  commentum  ad  alia  Phenomena 
explicanda  excogitatum  fed  eft  per  fe  conftitutum  a  Natura  Pnamo- 

menon  ;  adeoque  quanquam  fibi  plaudant  Editores,  quod  hujufee  Sen- 
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ntie  fail  to  res  ad  abfurdum  quid  deduxerint,  omnistamen  ilia,  de 
qua  fe  ita  fidenter  ja&ant,  hue  tandem  redit  Argumentatio  ;  nempe  fi 
unum  aliquod  principium,  quod  in  rerum  natura  exiftere  obfervatione 
certa  compertum  eft,  concedimus,  ideo  etiam  oportet  alia,  qua:  nuf. 
quam  extnerunt,  approbare  ;  uti  verbi  gratia,  fi  Gravitatem  agnofei- 
mus,  quam  corporibus  quibufeunque  ineffe  certo  animadvertimus , 
quanquam  illius  caufam  prorfus  nefeimus,  idcirco  fabulas  Philofopho- 
rum  ofnnes  &  comments  ampledi  necefte  eft,  qux  nec  Experientia 
ulla  confirmari,  nec  racione  explicari  queunt.  Si  hoc  fit  Mathema- 
ticorum  more  ratiocinari,  fatius  eft  profedro  ad vetera  quavis  ignorantia 
afyla  redire ,  quam  hanc  argumentandi  licentiam  aperire.  Sed  vim  At 
tradricem  in  eo  maxime  oppugnant,  quod  rationibus  Mechanicis 
minime  illuftrari  poffit.  An  igitur  volunt,  ut  nihil  in  rem  Phyfi- 
cam  introduci  debeat,  nifi  cujus  ratio  &  caufa  perfpeda  fit  ?  An 
Editorum  aliquis  Elaterem  aeris,  qua  vi  Mechanica  conftitutus 
fit,  unquam  explicuit  ?  Eum  tamen  8z  Philofophi  omnes  ulcro 
concedunt,  8z  ad  multa  Nature  Phenomena  enodanda  fadiciffime  ac- 
commodari  una  mente  confentiunt.  Fabro,  utique  id  libenter  damus, 
ut  Horologii  artificium  intelligat  ,  quanquam  interim  gravicatis 
Elaterifque,  ex  quibus  quidem  pendet  omnis  rotarum  converlio,-  rati- 
onem  penitus  ignoret :  Hoc  idem  Phyfico  denegabimus  ?  Qui  vim 
illam,  quauniverfa  corpora  aguntur,&;  fuo  qu^que  motu  atque  ordine 
diriguntur,  inveftigaric,  qui  hujufee  potential  motrices  leges  definire, 
eafque  ad  pra:cipua  Nature  Phenomena  explicanda  adhibere  poterit, 
tametfi  cuinam  caufa:  vis  ilia  omnium  gubernatrix  ortum  debet,  plane 
fe  nefeire  fateatur,  ilium  de  nature  viribus  &  Machinatione  nihil  pror¬ 
fus  feire,  nihil  animo  percipere  dicemus  ?  Quod  fi  hoc  Attradionis 
principium  ad  fontes  ufque  fuos  perfequendi  ftudio  teneantur  Editc- 
res,  faciant  quod  lubet  ,•  hanc  iis  gloriam  ultro  relinquit  Newtonus, 
fads  prarclare  fecum  agi  ratusTi  modo  eorum  ofFenfionem  effugiar5quod 
involutum  longeque  difficillimum  problema  explicandum  in  fe  non 
fufeeperit. 

Non.  me  later  quod  Cl.  L.  quern  quafi  Numen  aliquod  fufpiciunt  Edi- 
tores,  in  Specimine  illo,  quod  vocabula  eleganter  fonante  nuncupac, 
Dynamicum ,  planiflime  feripferit.  Vim  ABiv am  feu  nifum  intimum  corpc - 
rum  Nat ur am  conftituere.  Vis  haec  five  Nifus,  fi  quid  velit  rede  intelli- 
go,  idem  eft  ac  propenfio  ilia  mutua,  quam  corporibus  quibufeunque 
infitam  diximus  ,•  quamque  multo  ante  patefecerat  Newtonus ,  quan¬ 
quam  ea  materia:  naturam  contineri  nufpiam  afteverarit.  Si  vera  fit 
L.  fentencia,  nobis  aequo  jure  extenfionis  foliditatifque  caufa  qua:renda 
eft,  ac  attrahentis  hujulce,  quod  omni  materia:  ineft,  Principii  ratio 
excutienda.  Hoc  autem  pofito  fundamento,  effedus  omnes  quos  in  hac 
univerH  fnundi  machina  contemplamur,  ab  ipfa  materia:  conftitutione 
necelfariam  originem  deducunt.  At  mihi  quidem  intima  corporum 
natura  ita  parum  explorata  eft,  ut  longiffime  abfim,  qui  affirmem  vim 
hanc  aeterno  rerum  foedere  illis  intermifeeri,  &  eadem  naturali  colli- 
gatione,  ac  extenfioncm  foliditatemque  inhaerefeere,  Sane  ita  vaide 
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^aborare  videtur  hare  Sententia,  ut  argumenta,  qua?  in  contrarium 
afferre  proclive  eflet,  vix  recenferi  nedum  refelli  poffint.  Quod  fi  cum 
Lafentiant  Editores,  non  video  curampletfti  nolint  principium,  quod 
i lie  apprime  neceflarium  judicat,  ut  id  in  intima  corporum  natura  con- 
ftitutum  efTe  pronunciec.  Cum  vero  ex  motu  corporum  conftet,  at- 
tra&ricem  hanc  potentiam  revera  exiftere,  fi  earn  neque  Materia?  ne- 
ceffario  ingenicam,  neque  rationibus  Mechanicis  explicandam  efTe 
cenfeant,  haud  abfurdum  aliquid  credo  aut  Phyfico  aiienum  fa&uri 
fumus,  fi  earn  in  voluntatem  Dei  refolvimus :  Legemque  univerfam  efTe 
ftatuimus,  qua  omnis  hare  mundi  moles  gubernatur  &  regitur,  corpo- 
rumque  vario  utcunque  motu  labentium  convenientia  atque  concentus 
fervatur:  quanquam  quidem  hare  ipfa  potentia,  non  minus  quam 
natural  conftru&io  omnis,  a  divina  voluntate  unice  manaverit.  Ill! 
vero,  qui  nullam  hujufmodi  legem  agnofeunt,  fed  univerfum  Phyfices 
negotium,  non  modo  quoad  proximas,  fed  remotidimas  etiam  caufas, 
fuapte  natura  &  mechanica  quadam  ratione  geri  volunt,  ira  ut  nihil 
fit  quod  non  ab  ipfa  material  vi  immutabilique  motus  conditione  pro- 
ficifei  putent,  quid  aliudagunt,  nifi  ut  cum  Epicttro  notionem  ex  animo 
hominum  evellant  cuntfta  providentis  acque  moderantis  Dei*  argu- 
memaque  fuppeditent,  quar  in  rem  fuam  traducant  impii  ?  Quicquid 
vero  ds  hac  AttradFrice  virtute  ftatuendum  fir,  minime  dubium  eft, 
rerum  naturam  fine  principle  quodam  adfcuofo  non  poife  confiftere  .* 
Quippe  corpora,  utcunque  in  motum  femel  excitata,  fi  deinde  iis  fuo 
more  uti  liceret,  vicifficudines  fuas  certo  tempore  haud  ita  conftanter 
conficerent.  Hoc  cum  ita  nsceftarium  perceperit  acutiftimus  L.  pere- 
leganter  concluflt,  quod  agere  fit  Character  Subftantiarum*  Ubicunque 
autem  vis  hare  omnia  ciens  atque  agitans  motibus  fuis  fita  fit,  in  occul- 
tam  quetndam  qualitatem  refolvatur  neceife  eft  ;  aiiam  enim  iilius  caufam, 
quam  divini  numinis  voluntatem,  fruftra  hadenus  quaefivimus.  Non- 
nulli  autem,  qui  fibi  in  rebus  Mechanicis  acutius  cernere  videntur, 
vim  hanc  in  z^there  vel  in  Fluido  quodam  admodum  fiibtili  collocant  ; 
quos  fane  ine'errogare  vetim,  quid  tandem  fit  quod  ilium  aethera  agar, 
&  in  motione  perenni  continuataque  tueatur?  Unde  fit  ut  motus  om- 
nino  contrarii  fe  invicem  non  extinguant  ?  Quid  fit  porro,  quod 
motus  hofee  ea  facultate  inftruat,  ut  fuum  finguli  opus  proprium  fibique 
aptum  efficiant  ?  Hare  omnia  occulta  qualitdte ,  quam  in  arthere  fitam 
effe  volunt,  oriri  neceffe  eft.  Etenim  fi  hanc  Hypothefin  ad  naturam 
revocamus  facile  patebit  plures  ab  iis  intromitti  occultas  qualitates ,  quam 
funt  quar  explicanda  fufeipiunt  Pharnomena.  Quanto  redtius  iiie  in 
Phiiolophia  fua  Newtonus  ?  Qui  principium  non  nifi  unum,  idque 

fimplex  maxime,  &  obfervatione  confirmatum  fibi  dari  poftulat,  - ^ 

Et  fpeciofa  dehinc  miracula  promt. 

Sed  quanta  obfeuritate  laborer,  quamque  infirmis  rationibus  fulta 
fit  tota  ilia  artherear  cujufdam  virtutis,  aut  fubtilis  fluidi  Hypothefis, 
nullum  clarius  quam  ex  iis  qua?  de  hac  re  difterunt  Editores ,  peti  poteft 
argumentum  Aiunt  quippe,  Hac  omnia  fine  qualitate  ilia  occulta  attract 
trice  vera  Thilofiphia  principia  confundente9  &  in  antiquum  Chaos  redigente , 
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commode  explicari  poJfe>  partim  etiam  d  viris  doftis  explicata  efie.  Hanc  ade° 
ob  finerp,  ft  at  Hunt  plurimas  materia  particulas  Sphard  qua  dam  magnetic d 
ftuidi  Subtilioris  ejje  circundatas ,  cujus  mot*  (ut  in  Magnetibus  noftris  fieri 
videmus  )  attrabant  fe  invicem,  aut  repellant ,  aut  ad  fitum  convenientem  dif  • 
ponant3  quoties  jcilicet  libertatem  aliquam  fent  naffia.  Quid  qua?fo  eft  Spha- 
ra  quadam  magnetica,  nifi  aliquid  admodutn  occultum  ?  cui  urique  adfci- 
fcirur  quid  adhuc  occultius,  fcilicet  Magnetifmus .  Unde  fit,  ut  hsec 
materia  fubtilis  Sphasra  corpori,  cui  circundata  eft,  perpetuo  comitem 
fe  preheat?  Res  quidem  ipfa  poftulare  videtur,  ut  corpus,  cum  femel 
motu  imprelTo  locum  mutaverit,  Spha?ram  hanc  itidem  ambientem 
poft  fe  relinquat :  quippe  fi  terra  novo  aliquo  impetu  ada  alium  pror- 
Jus  curfum  iniret,  ex  legibus  Mechanicis  fatis  liquet,  quod  non  At- 
mofpha?ra  modo,  fed  quicquid  a  Terra  liberum  folutumque  eflet,  fado 
diffidio,  fua  fe  in  fede  contineret.  Quid  igitur  in  hoc  rerum  ftatu 
concludendum  eft  ?  An  quod  occulta  quadam  qualitate  Atmofpha?ra 
hxc  motum  corporis  continuo  fequatur  ?  An  quod  vi  etiam  occulta, 
altera  material  fubtilis  Sphaera  de  novo  gignatur  ?  Uter  fit,  libenter 
difcere  velim,  qua?nam  demurn  ea  qualitas  fit,  qua?  Spha?ram  hanc  Mag' 
neticam  in  motum  cieat  ?  cujus  generis  motus  ille  fit,  &  qua  potifli- 
mum  ratione  excicetur,  qui  efficic,  ut  materia  particular  attrabant  fe  in- 
victm,  aut  repellant,  aut  ad  fitum  convenientem  difponant  ?  Quot  tandem 
occuitas  qualitates  ad  fingula  Phenomena  explicanda  accerfere  coadi 
funt,  dum  unam  illam  &  fimplicem  rejiciunt,  qua?  per  univerfam  na« 
turae  fabricam  fe  diffundit,  &  plurimis  Pha?nomenis  folvendis  tarn 
praeclare  infervir.  Id  vero  in  Editoribus  fatis  mirari  nequeo,  quod  qui 
contra  vim  attradricem  ita  acriter  dimicant,  &  fine  ea  omnia  commo¬ 
de  explicari  poffe  contendunt,  earn  tamen  in  hoc  fuum  de  rebus  Phy- 
ficis  commentum  ipfi  transferant:  Nec  ab  attrattioni:  Voculd,  qua?  qui¬ 
dem  iis  ita  eleganter  jonare  vifa  eft,  abftineant ,  ut  ignorantiam  fuam  palliare 
poffint:  Loquuntur  enim  de  Spha?ra  quadam  fluida,  qua:  AtTRAHlT, 
rep  ell  it,  &  ad fitum  convenientem  difponit.  Cum  nihil  veri  fit  in  hac  Spha?- 
ra?  fubtilis  fabula,  cavendum  certe  fuit,  ne  defideraretur  ifta,  qua?  rem 
verifimilem  redderet,  convenientia.  Facillimum  profedd  eftec,  natu- 
ra?  Phenomena  omnia  ad  hunc  modum  illuftrare  ,•  mirifice  quippe  rerum 
caufas  expedit  Spbeera  Magnetica  fluidumque  fubtile3  atque  etiam  maxime 
inter  fe  pugnantia  conciliat.  Atque  hoc  quidem  quod  de  materia  Jubtili 
Vique  Magneticd  excogitarunt  figmento(dum  agendi  ratio  ab  inventori. 
bus  fere  inuda  relinquitur}  nullum  pra?fentius  ignorantiar  afiylum  j  etenim 
omnesiiias  occuitas  qualitates,qua>  hadenus  inPhilofophiam  irrepferunt 
longe  multumque  fuperat.  Nemo  certe  non  videt,  quam  fida  ha?c 
omnia  atque  commenticia  fint,  cum  neque  quale  fit  hoc  fubtile  fluidum, 
neque  etiam  fi  ullum  omnino  fit,  aut  obfervatione  animadverci,  aut 
ratione  colligi  poffit.  Difpiciat  itaque  Ledor,  annon  ea  qua?  in  ve- 
ram,  h.  e.  .Neoatonianam  Phyficen  intentant  argumentandi  tela,  in  hanc 
jplcrum  infelieem  Pbilofopbandi  rationem  fortius  retorqueri  queant.  Ea 
omnia  qua?  pro  ^certis  atque  ratis  jadanter  fatis  venditant,  vana  pror- 
ins  lunt  &  fabulis  referta,  nulla  obfervatione  aut  Experimento  niten- 
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tia  ;  qua*  etiam  fi  pro  veris  conceffa  fuerint,  eo  occultarum  re- 
conditiflimarumque  vircutum  agmine  ftipantur,  uc  facilius  multo  fit 
Sympathiser  Antipathic  &  Antiperiftafeos  naturam  cogitatione  comple&i. 
Hujufmodi  nimirum  Hypothefes  hoc  vicio  laborare  femper  comperi,  uc 
obfcurius  quid  magifque  difficiles  explicatus  habeant,  quam  res  iplar, 
quibus  ex  explicandis  accommodantur.-  In  ilia  vorticum  Hypotheft,  qua* 
iis  ante  cameras  cmnes  arridet,  rationem  nullam  afferunr,  cur  materia 
fluida  curvam  femitam  affeftet,  fefeque  circa  centrum  torqueat,  cum 
ea  fit  corporum  omnium  natura,  ut  retftis  lineis  ferantur :  unde  toe 
vorticibus  cautum  eft,  ne  in  curfibus  fuis  fe  invicem  perturbenc  &  im- 
pediant;  unde  per  eos  tranfeanc  Cometa*,  motuque  prorfus  contrario 
ac  ipfe  vortex,  verfentur ;  tantumque  abfu,  ut  illius  incitatiffima  con- 
verfio  eos  interpellet,  uc  in  (uis,  quos  circa  Solem  conficiunt,  orbibus, 
ad  eandem  ac  Planets  normam  dirigantur,  fefeque  verfuseum  pari  mo- 
do  infle&ant.  Jlac  adeo  Vorticum  Hypothefi  in  eos  fe  laqueos  indu- 
cunt  ifti  VholJophandi  artifices y  a  quibus  nunquam  expedire  poifunt :  in 
in  qua  tamen  pofitum  eit  omne  hujufmodi  Philofophiae  fundamen- 
tum.  Quum  ad  Phenomenon  aliquod  explicandum  accedunt,  ad 
illorum  nutum  prefto  eft  fubtilis  materia,  qux  modo  motuque  admo- 
dum  ignoto  atque  inexplicabili  rem  quam  velint  efficiat.  Mum  Philo- 
fophiam  magis  fapiunt  hec,  quam  fi  quis  dixerit  id  a  Sympathid,  Anti - 
yat bid  vel  occulta  aliqud  qualttate  proficifci  ?  Num  hec  Philofophandi 
ratio,  non  eque  ac  ilia  quam  vellicanc,  in  Afylum  ignorantic  ceftura  eft  ? 
Et  ft’  confuetudini  fictis  hifee  fabulis  indulgent!  oblequimur,  quidni 
caetera  etiain,  qu«  ab  hominibus  ad  comminifcendum  ingenious  fingi 

poffunt,  ampletftamur?  ,  .  . 

Quam  longe  alia  diffimilifque  eft  vera  Philofophise  inftituenda:  via  . 

in  qua  nihil  ponitur,  niii  quod  in  ipfa  rerum  natura  confticutum  effe 
obfervatio  evideruillima  declarat  j  &  quanquam  principii,  quo  utimur, 
caufa  &  origo  deiitefcac,  ex  eo  tamen  multa,  qua:  quotidiano  uiu 
animadvertimus,  fluere  &  pendere  poffunt:  Itaque  ingenui  eft  Phi- 
lofophi  primo  corporum  virtures  experiments  ehcere  deinde,  ubi  ea: 
diliienter  explorac*  ftabiiitaeque  fine,  diftinefte  &  perfpicue  common- 
ft  rare  quinam  illas  effedus  lua  (ponce  con(equantur.  #  Neque  uila 
credo’tanti  effe  Adverfamium  argumenta,  qua:  hanc  veri  lnveltigandi 
rationem  evertant.  Etenim  f.principia  &portulaca  vim  fuamomne.n 
in  Experimentis  politam  obuneant ;  ft  propofmonibus  concetTis  &  rite 
oratmiffis  nihil  contra  Dialedices  leges  conficiatur,  conclulio  non  po- 
tettnon  effe  certiffima:  (taut  quicquid  hac  methodo  evolucurn  ex-- 
nlicatumque  habemus,  rem  Phyficam  inventis  augere  atque  amphheare 
K 6  cenfendum  lit.  Igicur  vim  hanc  Atnactricem.  utcunque  earn 
labefa&are  conentur  Editores ,  firmam  nos  itabilemque  tenere  con  t 


mus. 


Eft  &  alteram  axioma,  quod  confenfu  fuo  non  approbant  Editores, 
vi7  Corporum  m  menu  Jeu  quantitates  motuum  oriri  ex  rattone  quamttatts 

'materia  ?&  celeritatis  comfojitd  ;  qua:  qui  fic  afiirnm  in  comrrtunt 
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verfaniur,  uti  pajjim  in  iUorum  Aflis  notatum  eft.  In  iis  quidem  video  de 
hac  re  unum  aut  alterum  clariffimi  L.  Commentariolum  ;  qui  tamen 
ica  parum  rationibus  pugnat,  ut  nihil  nifi  faiiaces  conclufiunculas,  ni¬ 
hil  nifi  in  verbis  captiones  fedetur :  igifur  ea  qux  de  hoc  argumento 
protulit,  uria  fere  Mathematicorum  voce  atqae  i’ententia  improban- 
tur  .•  Quorum  nonnulli  hoc  ipfum  Axioma  exquifite  confirtnarunt. 
Hos  itaque  adeat  Le#or  ;  nam  ilia  Difceptatio,  uti  per  fe  fatis  magna 
eft,  ita  etiam  huic  inftituco  nimis  aliena. 

of  the  Princi -  HI-  Monfieur  Bolduc  examined  the  Principles  of  Purgatives,  and 

p!es  of  Purga-begm  with  Ipecacuanha,  which  he  faid  he  had  endeavoured  to  fweeten 
fives,  by  Mew/,  and  qualifie,  by  trying  to  take  away  its  too  great  Emetic  Power.  He 
Bolduc,  n.z-j 8.  aftured,  that  how  violent  foever  Ipecacuanha  be,  yet  it  is  not  fo  dange- 
?•  IC9P-  rous  as  Scamony  or  Colloquintida,  which  always  leave  Gripes  and  fame- 
times  Dyfenteries ;  whereas  Ipecacuanha  leaves  only  a  gentle  aftri#ion 
after  it.  He  faid  next,  that  he  having  obferv’d  that  theEmetick  force 
of  this  Root  confifts  in  its  Refinous  parts,  he  had  found  out  a  way  to 
take  them  from  it,  and  to  leave  only  the  Saline  parts;  that  he  made 
ule  of  Spirit  of  Wine  to  extra#  the  one,  and  of  Rain-water  diftilled 
to  draw  off  the  other;  that  he  had  afterwards  given  with  very  good 
Succefs  in  Dyfenteries  this  Ipecacuanha  fo  defpoiled  of  its  Refinous 
parts.  From  Ipecacuanha  he  palfed  to  Hellebore,  which  is  another 
violent  Emetick  ;  which  he  diftinguifh’d  into  two  forts,  the  black 
and  the  white.  He  faid,  that  ours  was  not  different  from  that  of  the 
Antients,  that  the  White  caus’d  mortal  Convulfions,  for  which  reafon 
it  was  not  ufed,  and  that  he  had  never  made  any  attempts  with  it. 
As  for  the  black  Hellebore  it  is  to  be  obferved^  that  that  which  comes 
by  way  of  England  is  much  weaker  than  that  which  grows  upon  the 
Mountains  of  Switzerland  ;  which  may  well  have  been  the  realon  that 
Phyiicians  have  negie&ed  this  Remedy.  Then  he  related  his  operations 
on  this  Root.  He  faid,  that  having  put  it  in  a  retort  in  a  Reverbatory 
Fire,  he  at  firft  drew  off  an  acid  Spirit,  next  an  oily  acid  Spirit  ; 
thirdly  a  violent  alkali  Spirit  came  over  mixt  with  Oyl  of  Tartar,  and 
laftly  a  fetid  Oyl.  That  from  the  Caput  mertuum  he  had  by  a  Lixivi¬ 
um,  a  fixe  Salt,  which  fermented  with  Acids,  fuch  as  all  other  Plants 
gi'/e;  befides  thefe  Operations,  he  drew  an  Extra#  of  this  Root  with 
Spirit  of  Wine,  to  get  the  Refinous  parts,  and  with  diftilled  Rain  Wa¬ 
ter  for  the  Saline.  He  got  but  very  few  of  the  former,  but  a  great 
deal  of  the  other  ;  fo  that  he  found  that  Spirit  of  Wine  was  ufclefs 
in  this  cafe.  Comparing  then  the  Effe&s  of  thefe  Purgatives,  he  faid, 
that  the  purely  Refinous  purge  little,  and  with  much  irritation  ;  that 
the  purely  Saline  purge  only  by  Urine,  but  that  both  join’d  together 
purge  very  well.  That  it  is  for  this  reafon  chat  Phyficians  make  ufe 
of  Sait  of  Tartar,  to  corre#  the  bad  Effe#s  of  Refinous  Purgatives  ; 
but  if  this  Precaution  were  ufed,  to  make  the  Extra#  with  aqueous 

Dif- 
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Diffolvents,Jnftead  of  the  Sulphureous,  there  would  be  no  need  of 
the  Corrective. 
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IV.  All  watry  Plants  fhew  their  Flegm  as  well  to  the  Taft  as  in  obfervmom 
Diftillation  ;  and  in  all  dry  woody  Tafts  we  obferve  the  Earth,  as  well 071  the  c^s  °f 
as  we  can  by  the  Chymical  Analvfis.  By  the  Mucilage  and  Gummi.  s?.eei 
nefs,  or  oily  Tafte,  we  diftinguifti  the  Oyl  of  Plants,  as  well  as  by y^r. °  v.  z°g. 
Diftillation.  The  Aroma  tical  Smell  fhews  us  the  Volatility  of  Oylp-  1160. 
and  Plants ;  and  by  the  Fcrtidnefs  we  aifo  know  that  the  Oyl  and  Sale 
are  in  a  volatile  State.  By  the  Acrimony  and  Pungency  we  know 
there  is  a  volatile  Salt  in  Plants,  and  by  the  burning  Tafte  we  find 
there  is  a  Corrofive  Salt  in  them.  By  a  crude  rough  Acidity  we  ob¬ 
ferve  the  Tartar  or  effenthl  Salt  of  Plants,  but  if  the  Acidity  be  of  a 
Vinous  Smell,  we  may  obferve  his  of  middle  State  of  Digeftion,  and 
may  be  called  a  Vinous  Tartar,  and  the  Crude  Tartar  an  Acerb  Tartar, 
but  if  the  Tartar  had  a  pungent  Smell,  then  ’tis  a  volatile  Tartar  or  - 
acid  acrid  Tartar.  I  will  next  deferibe  the  principles  obfervable  in 
fweet  Taftes,  and  their  fevetal  Claffes,  but  mu  ft  (irft  obferve  that 
fweet  Taftes  fhew  their  Oyl  by  their  flimy  fmoothnefs,  and  their 
Tartar  is  evident  in  their  Extra&s,  as  in  the  Juice  of  Liquorifti. 

1,  The  Grafs  Sweets, as granum  caninum ,hav e  much  eftential  Salt  and 
moderate  Oyl,  Juncus  eymfetum,  arundo ,  tj/fha,  n}mphcga,  are  all  of  the 
Rufh  kind,  fweet  and"  rough,  and  fome  of  them  have  more  Oyl, 
others  more  acid,  and  that  the  molt  crude  have  more  Oyl  than  - 
Tartar. 

2.  The  Corn  Sweets,  as  Barley,  Rye,  Wheat,  Oats,  Rice,  Miller, 
have  much  Oyl  and  effential  Salt,  and  a  little  volatile:  So  Bread  yields 
Oyl  and  effential  and  volatile  Salt.  Note,  that  Fermentation  or  the 
Fire  produces  the  volatile  Salt,  by  exalting  the  Tartar  into  a  volatile 
Salt  :  and  the  flimy  mealinefs  in  Corn  fupplies  the  Oyl.  Tragopogon 
and  Scorzonera  are  referable  to  the  Grafs,  and  contain  much  Oyl,  and 
effential  Salt, 

2  The  fubacrid  Sweets,  as  Hamptons,  campanula,  irachelium,  contain 
much  Oyl  and  effential  Salt,  but  the  Acrimony  in  thefe  Plants  fhews 

a  volatile  Salt  not  deferibed  by  the  Chymift.  , 

a  The  Ferns  contain  Oyl  and  effential  Salt,  as  Polypody  ,•  but  the 
acrid  principle  is  not  obferved  by  the  Chymift..  nor  the  Fragrancy  in 
Harts  Tongue.  Ofmunda  and  Capillaries  have  more  Oyl  than  Salt,  be- 
caufe  more  mucilaginous  and  crude. 


but 


.“All  the  Leguminous  flimy  Sweets  have  more  Oyl  than  Tartar, 
tmi  all  much  of  both,  as  Broom,  Ononis ,  Aquilegia,  fumarta ,  Afpara- 

fiUS,  ru(cus  ,thaly  Brum  ,polygonatum  Sena,  galrga  lasbyru'  luScola  persclyme- 

num,gly  chirr  iza,  pfyllium,  much  Oyl  and .  volatile  or  effential  Salt.  Deans 
and  Peas  and  Lentils  have  alfo  a  volatile  Salt  and  lens  aquatsca.  Note, 
that  fince  there  is  no  Acrimony  in  thefe  Seeds,  the  volatile  Salt  is  pro¬ 
duced  by  the  Fire.  The  aromacick  Legumens,  as  Melilom  have  an 
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exalted  Oyl,  and  effential  Salt.  Periclymenum  is  defcribed  to  have 
only  effential  Salt  and  Oyl,but  fince  there  is  an  aromatick  Odor  in  the 
Flavour,  and  a  great  Acrimony,  there  muft  be  fome  degree  of  volatile 
Salt  in  it.  Fenagreke  and  Meadow  Trefoyl  have  much  Oyl  and  little 
Salt,  and  fo  has  OphiogloJJum  pinguicula  &  confolida  regalis. 

6.  The  fweet  Nuts,  as  Almonds,  have  much  Oyl  and  effential  Salt, 
but  the  bitter  have  more  Salt  than  the  fweet  Almonds,  therefore  ’tis 
probable  that  the  Tartar  abounds  more  in  all  bitters,  and  that  Tar¬ 
tar  is  the  effeQ  of  a  higher  Digeftion,  and  the  crudeft  Taftes,  as  Styp- 
ticks.  Sweets  and  Slimes  have  leaft  of  it.  So  Chefnuts  and  Beech-nuts 
have  much  Oyl  and  little  Salt.  Fiiberds  are  defcribed  to  have  effen¬ 
tial  Salt,  and  a  little  Volatile  as  well  as  Oyl  ,*  but  it  feems  no  probabi¬ 
lity  that  one  may  have  it,  and  none  in  any  of  the  other. 

7.  The  fweet  acid  or  vinous  Taftes  have  much  Oyl  and  effential 
Salt,  as  Prunes,  Cherries,  Strawberries,  Rasberries.  The  Variety  of 
the  Taftes  of  thefe  Fruits  (hews  the  different  Digeftions  and  Mixtures, 
tho’ the  principles  are  the  fame.  The  fweet  vifcous  Fruits,  as  Sebe* 
itens,  have  little  effential  Salt,  and  much  Oyl. 

8.  The  fweet  aromatic  burning  Taftes  contain  a  volatile  Salt  and 
Oyl,  as  Schenanthus ,  Ginger,  Zed-Oary,  Cubebs,  Cardamums,  Vay~ 
villas ,  Contrayerva ,  Calamus  aromaticus  ;  but  thefe  following  are 
miftaken  by  the  Chymifts,  who  fay  that  Ccfius  amarus,  dulcis,  cypsrus , 
galanga ,  Orris,  have  a  volatile  Oyl,  but  effential  Salt  only,  for  Orris 
is  acrid  and  aromatic  as  well  as  the  reft,  and  therefore  there  is 
both  Volatile  Salt  and  Oyl  in  them,  and  alfo  an  effential  Salt  from 
their  fweetnefs. 

9.  The  fweet  acrid  Aromaticks  of  the  Famil  Clafs  have  all  a  volatile 
Salt  and  a  volatile  Oyl,  as  Angelica,  Lovage,  Parfly,  Meum,  Dill. 
Note,  Leaves  and  Roots  of  Famil  contain  a  volatile  Oyl  and  effential 
Salt,  the  Seed  a  volatile  Oyl  and  Salt,*  but  fince  the  Roots  and  Leaves 
have  a  pungent  Tafte,  there  is  alfo  a  volatile  Salt  in  them,  tho’  the 
Chymifts  do  not  cbferve  it.  All  the  parts  of  Carraways  have  the  odor 
of  Punaifes,  except  the  Seed  ,*  from  whence  I  may  infer,  that  the  foe¬ 
tid  Plants  have  the  fame  principles  as  Aromatics,  viz a  volatile  Oyl 
and  Salt  ,*  and  this  is  confirmed  by  other  Fcetids  which  have  them,  as 
Rue  and  djfafoetida,  and  Vulvaria.  Veucedanum  is  defcribed  of  a  bitter 
acid  Tafte,  with  the  odor  of  Pitch,  and  muft  have  a  volatile  Salt,  tho 
L'  Emery  defcribes  only  its  effential  Salt  and  Oyl  :  So  in  Smallage  he 
defcribes  only  the  effential  Salt  and  Oyl,  but  its  acrid  Tafte  manifefts 
the  volatile  Salt. 

to.  The  fweet  Gums,  as  Manna,  SarcocoIIa,  contain  much  Oyl  and 
effential  Salt ;  tho  Honey  and  Sugar  have  more  effential  Salt  than 
Oyl ;  by  which  we  may  obferve  how  much  effential  Salt  is  in  all 
Sweets,  and  why  they  are  apt  to  turn  fowre,  and  ferment  $  and  from 

fuch  fweet  Gums  all  fweet  plants  have  their  Acid  and  Oyl  upon  Di- 
ftillation. 

ir.  Citrulls, 
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ii.  Citrulls,  Melons,  Gourds,  Cucumbers,  which  are  bitter  Sweets, 
and  very  mucilaginous,  contain  much  Oyl  and  little  Salt.  Since  the 
whole  Claffes  of  Sweet  Plants  contain  an  Oyl  andEflential  Salt,  fome 
more  fome  lefs  of  both,  the  Vertues  of  the  feverai  fweet  Tapes  can 
never  be  explained  by  the  Chymical  Principles,  and  no  new  Virtues 
by  them  is  difcovered  ;  therefore  all  the  advantage  we  have  obtained 
by  thefe  Chymical  Diftillations  is  only  to  (hew  the  nature  of  Sweetnefs 
in  general,  by  difcovering  the  principles  contained  in  fweet  Plants, 
and  this  is  a  greater  advantage  to  Natural  Philofophy  than  to  Phyfick, 
to  which  the  Tailing  of  Plants  is  more  ufeful.  By  the  Tafte  we  di- 
ftinguifh  the  Sweets  into  their  feverai  Claffes,  and  we  difcern  tempers 
and  digeftion,  and  mixture  of  their  principles,  and  thence  eafily  guefs 
at  their  effects  in  Animals,  and  by  the  Tafte  we  diftinguifh  the  diffe¬ 
rent  ftate  of  both  the  Oyl  and  Acid  in  Plants  of  different  fweet  Taftes  ; 
whereas  the  Chy miffs  obferve  no  difference  of  the  Tartar  Acid,  whe¬ 
ther  it  be  Acerb,  or  Vinous,  or  Volatile;  nor  of  the  fweet  Oyls  from 
the  bitter  and  flimy.  By  he  Tafte  we  diftinguifh  the  Acrid  and  the 
Acid  Salts,  which  mix  in  diftillation  ;  and  they  are  not  well  diftigui- 
Ihed  by  the  Chymitts.  By  the  Tafte  we  difcern  when  the  Fire  makes 
new  products  and  mixtures,  not  naturally  found  in  Plants ;  for  in 
Corn,  Beans,  Peas,  Bread,  Fire  produces  a  Volatile  Salt  not  obfer- 
vable  in  them  before  :  And  a  Volatile  Salt  is  drawn  from  the  lees  of 
Wine  by  the  Fire;  and  Leven  yields  all'o  a  Volatile  Salt;  whereas  be¬ 
fore  in  Corn  only  an  Oyl  and  Acid  were  obfeived ;  and  his  probable 
the  Tartar  is  Volatilized, both  by  the  Fermentation  and  the  Fire.  Coffee 
is  a  Bean  by  its  Tafte  and  Cods,  and  acquires  a  Volatile  Salt  byroaft- 
ing;  but  V  Emery  only  mentions  its  Oyl  and  fixed  Salt  upon  Diftilla* 
tion,  but  the  fixed  Salt  is  the  effed  of  Fire,  and  its  virtue  depends  on 

the  Volatile.  _  _  .  , 

No  more  Chymiftry  is  neceffary  for  difcovery  of  the  Phyfical 

Vertues  of  Plants,  than  to  make  Decodions  of  them  in  fair  Water, 
and  to  obferve  the  Taftes  and  other  fenfible  qualities  of  thofe  De¬ 
codions,  and  from  them  to  take  the  natural  Hints  for  the  tryai 
of  their  Virtues  on  Animal  Bodies.  I  will  confine  my  felf  to  the  Clafs 
of  Sweec  Taftes,  and  give  an  account  of  feverai  Decodions  made  in 
all  the  fpecies  of  fweet  Plants,  and  add  fome  Taftes  I  had  not  former¬ 
ly  defcribed  fully,  and  fuch  reafonsas  induced  me  to  place  them  in  the 
Clafs  of  Sweet  Plants.  I  own  it  is  objeded  againft.  Decodions, 
that  the  Volatile  parts  expire,  and  the  mucilage  diflolving  in  the  v\  a- 
ter  obfcures  the  Tafte  .•  I  therefore  do  confefs,  that  Plants  are  belt 
tafted  in  their  natural  ftate  to  difcover  all  their  Vertues,  but  thele  De¬ 
coctions  do  help  to  confirm  our  Taftes,  and  difcover  the  great  variety 
of  Medicines  which  may  be  made  from  Sweet  Taftes.  Note,  that  all 
Decodions  muft  be  tafted  cold. 
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A  Defcripiion  of  the  Taftes  and  other  (enfible  qualities  in  the  Decottions  cfVlants 

of  the  Sweet  clafs. 

i.  The  Grafs  Sweets  under  which  are  contained  all  forts  of  Graffes 
and  Rufhes,  Reeds  and  Corn  ,*  I  refer  Nymphea  Alba  to  the  Rufhes, 
both  for  its  figure  and  tafte,  which  is  crude  and  ftyptic,  with  a  bitcer- 
ifhnefs  in  the  Seed  ;  but  the  flowers  are  like  Lillies  of  a  fweet  fmell,  and 
mucilaginous,  fweet,  flyptic  in  Tafte.  1  boyled  Horfe-tayl  a  hand¬ 
ful  in  a  pint  of  Water,  and  I  found  the  Deco&ionto  tafte  very  ftyptic 
with  a  bitterifhnefs,  and  the  Decoeftion  looked  like  Small  Beer,  the 
Tafte  being  like  Rufhes  .•  I  concluded  it  to  be  of  the  fame  Clafs.  The 
ftyptic  Virtue  is  ufeful  for  all  Fluxes.  Plantago  aquatic boyled  in  Wa¬ 
ter  gave  a  Cauftic  Acrid  Tafte,  joyned  with  a  crude  rufh  Tafte  ,*  the 
Decoction  was  greenifh  and  pale.  This  Cauftic  Acrimony  is  ufeful  in 
the  Scurvy  and  Dropiy,  It  is  ar avunculus ,  by  its  capitula  echmata ,  as 
well  as  by  its  Acrimony.  Nywphea  lutea  has  a  fweet  Aftringent  luftre 
in  the  Flowers,  with  an  Acrid  fniell  like  Creffes.  A  Reed  is  of  a 
fweet  bitter  and  mucilaginous  Tafte,  it  abfterges  by  the  bitter  without 
Acrimony,  and  cools  by  the  Mucilage  Subacrid  ftyptic,  by  which  us 
a  Rufh,  Sagittara  is  fweet,  Subacrid,  and  ftyptic,  by  which  it  is  a  Rufh. 
Alga  Marina  is  Subacrid  and  fweet,  and  fomething  ftyptic.  Fucus  is 
of  a  fweet  faitifh  Tafte.  The  Palm-Tree  is  fweet  and  ftypt'c,  and, 
becaufe  of  this  Tafte  and  its  folia  anmdinacea ,  I  refer  it  to  the  fweet 
ftyptic,*  a  fweet  Vinous  Juice  flows  from  its  Bark  being  wounded,  the 
Immature  Fruit  is  very -ftyptic,  but  the  mature  fweet,  vifcid,  vinous, 
and  fubaftringent,  proper  for  Fluxes.  Wine,  Vinegar  and  Sugar  are 
made  from  the  fweet  juice.  The  Infpiffate  juice  of  the  Palm  Tree  is 
the  Terra  Japonicai  whole  fubftance  is  gummofe,  and  of  a  bitterifh 
ftyptic  Tafte,  and  alfo  of  a  fweet  Tafte,  and  of  a  grateful  odor. 
Boyl  d  j  of  Terra  Japcnica  in  ffej  of  Water,  and  fweeten  it  for  a  Cough 
or  Loofenefs.  Leven  is  obferved  by  ^Ftius  to  be  cool  by  its  acidity, 
to  be  hot  being  putrid,  and  alfo  to  have  fome  Virtue  from  the  Sale  and 
Flower.  He  obferves  that  Beer  is  hotter  than  Barley,  and  becaufe  of 
its  putrifa&ion  ’tis  of  an  ill  juice,*  and  he  alfo  obferves,  its  Windinefs 
depends  on  the  Air  included  in  it  ,*  and  the  Waterifh  Beer  and  the  Acid 
is  cooling.  Ail  thefe  Virtues  were  difeovered  by  the  fenfible  qualities 
of  Leven  and  Beer,  without  Chymiftry.  And  we  may  obferve  that 
what  we  call  Fermentation  in  them,  was  called  by  ^£tius  a  Putrifa&i- 
on.  We  have  re&ified  the  notion,  and  given  it  a  new  name,  but  the 
Andents  knew  the  nature  and  effe&s  of  Fermentation  as  well  as  the 
Moderns*  and  ^cis  that  which  gives  the  different  ftates  of  the  princi- 
P  es  c*1  ^ants5  «*nd  the  feveral  ftates  are  beft  difeovered  by  our  Taftes 
and  Sences.  I  boyled  Gramen  fpica  fecalinay  and  the  Deception  was  of  a 
Iweet,  mucilaginous  and  ftyptic  Tafte.  The  Roots  of  Grafs  have 
iomething  of  Acrimony  and  Aftriaftion,  but  the  Deco<ftion  taftes 
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fmooth  and  fweetifh.  The  green  Leaves  of  Grafs  are  fweet  and  ftyp- 
tic.  The  Decodion  of  the  Water  was  of  a  pale  colour.  The  Seeds 
of  Grafs  are  more  diuretick  and  binding,  I  made  a  Deco&ion  of  them, 
which  refembled  Water-gruel.  Paronychia  folds  rutaceis  mult  be  refer¬ 
red  to  the  Graffes,  becaufe  of  its  fweetnefs. 

2.  Quere  whether  Ranunculus  be  not  of  the  Sweet  Clafs,  becaufe  the 
whole  Plant  is  fweet  and  Milky,  and  for  that  both  are  given  to  Nurfes 
to  increafe  Milk.  The  Roots  of  the  rampions  are  fomething  ftyptic 
and  cooling,  and  proper  againft  inflammations.  Scorzonera  and  Tragopo - 
gon  are  referable  to  the  Graffes,  becaufe  of'  their  geniculate  {talks, 
their  Gralfy  Leaves,  fweet  Taftes  and  Milky  Juice,  the  Decodtion 
was  ftnooth  and  of  a  pale  colour,  Trathdium  is  alfo  fweet,  milky, 
fubacrid,  and  bitterifh,  of  the  fame  clafs. 

3.  The  fweet  mucilaginous  and  crude  Lychnis ,  the  deco&ion  of  Ah 
fine,  is  fweetifh  and  mucilaginous,  the  colour  pale  like  Small  Beer.  I 
could  obferve  no  aftringency  in  Alfine .  I  boyled  in  a  pint  of  Water, 
it  hath  a  cooling  and  moyitening  quality  like  common  Lychnis.  D  of- 
corUe;  fays,  Chickweed  being  bruifed  has  the  fmell  of  a  Cucumber.  All 
the  common  Lychnis's  are  bitter  fweets,  and  them  I  {hall  refer  to  the 
clafs  of  Bitters,  tho  their  joynted  Stalks  and  fweetnefs  may  juftly  place 
them  here,  yet  their  chief  Phyfical  Virtue  is  from  their  Bitternefs. 

4  The  Sweet  Bitterifh  ftyptic,  and  Subacrid  Fern.  I  boyled  f  j  of 
Fern  Roots  in  fcj  of  Water  to  half,  the  Tafte  was  very  ftiptic  and 
Bitterifh,  the  Colour  Citron.  The  Mucilage  and  ftypticity  make  Fern 
an  excellent  Vulnerary,  and  ftyptic  in  all  Fluxes  .*  the  young  Buds 
rubbed  in  the  Fingers  fwell  fomething  like  a  Kernel,  or  the  Laurel 
fmell.  Dryopteris  is  defcribed  Aftringent  and  Sweet,  Acid  and  Bitte¬ 
rifh.  Hem  ion  ids  has  both  Aftringency  and  Bitterifhngfs.  Adianthum  al¬ 
bum  &  nigrum  are  Sweet  and  ftyptic,  and  fines  Expedience  fhews  thefe 
to  be  good  Pectorals,  the  other  Ferns  have  the  fame  Pe&oral  Vertue, 
as  Vulneraries.  Herniaria  is  defeibed  as  a  ftyptic. .  In  Adianthum  there  is 
fomething  odorate.  L  Emery .  Polypody  is  Bitterifh,  fweet  and  A- 
ftringenc,  Naufeous  and  Subacrid  and  flimy,  it  purges  by  this  Tafte 
both  Cholerand  Flegm.  I  boyled  Harts  Tdngue  §j  in  foj  of  Water  to 
half,*  it  was  of  the  colour  of  Small  Beer  ,•  the  Tafte  was  Mucilaginous, 
fweet,  ftyptic,  with  an  Aromatick  flavor  of  Rasberries  or  Orris,  which 
is  its  Cordial  Vertue,  joyned  with  ftypticity  and  Mucilage,  by  which 
?tis  proper  for  hot  Hypochondriacs.  1  he  Roots  of  ojmunda  are  of  a 
Subacrid  and  Bitterifh  Tafte,  befides  the  Aftringency,  by  which  they 
open  but  the  Aftringency  much  hinders  that  effcch. 

c.  The  fweet.  Acrid,  Aromatics  and  Fcetids,  the  Roots  have  more 
fweetnefs  and  Aromatic  Acrimony  than  the  Leaves,  which  are  mor^ 
crude;  the  Seeds  have  moft  Aromatic  Acrimony.  The  Seeds  of  Aler 
montanum  have  an  ungrateful  fmell  like  Cummin,  and  a  Bi  terifh  Tafte. 
Tcuced mum  is  Bitter  and  fweet.  The  green  Leaves  of  Coriander  are 

feecid  like  Punaifes.  Laferpitium  is  Acrid,  Aromatic  in  fmell,  and  oi  a 
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fweet,  Acrid,  Aromatic  Tafte.  Sampire  is  of  an  Acrid  Aromatic 
Tafte,  and  the  fmell  of  Smallage.  Cumin  is  Acrid,  Aromatic  and 
Bitterifh,  and  of  a  difagreable  fmell.  Dracunculus  Hortenfis  is  fweet  like 
Anis.  Ferula  has  an  ungrateful  Aromatic  Odor.  The  Seed  of  Mtum 
is  bitter.  Cacbrys  is  Bitter,  Acrid,  Aromatic.  Cancalis  and  Daucus 
agree  in  Virtue  and  Tafte.  Saxifragia  pr-atenfis  has  a  great  Root,  fweet, 
and  Acrid  ,•  the  Leaves  are  moft  Aromatic*  and  the  Seeds,*  it  refembles 
the  Tafte  of  Padly.  The  Leaves  of  Gingidium  are  of  a  difagreeable 
ftrong  fmell,  and  the  Roots  bitter.  Tordylium  is  fweet.  Aromatic,  gra° 
viedore .  Vercipier  is  like  Chervil,  and  lo  is  j PeBen  Veneris,  I  refer  the 
Unibdls  to  the  GrafTes,  becaufe  of  their  Sweetnefs  and  Joynted  ftalks. 
Our  Botanifts  have  omitted  the  fweet  Tafte  in  fome  of  them,  which 
are  bitter.  Moft  of  them  are  of  an  Aromatic  fmell  and  .Tafte,  but 
fome  are  fcecid,  virofe  and  fervid  in  their  Tafte.  Smyrnium  Root  has 
the  fmell  of  Myrrh,  with  a  Bitter  Acrid  Tafte,  and  it  helps  the  Urine 
and  the  Menfes  like  it.  The  colour  of  the  Specifick  Juice  is  various ; 
Thyffelinum  and  Sefeli  pratenfe  have  a  Milk  ,•  The  Ferula’s  are  Milky, 
or  have  a  Saffron  colour Their  Juices  make  Sagapenum  and  G  alb  an  urn . 
TheJ  uice  of  the  Root  of  Peucedanum  is  reddifh,  and  is  called  Opopo- 
nax  odore  piceo  vinofo.  The  Root  of  Syphondilium  has  a  Saffron  colour’d 
Juice,  of  a  fcecid  and  bitterifh  Tafte.  ’Tis  obferved  that  fome  feeds 
grow  bitter  by  the  fault  of  the  foyl  in  which  they  grow.  All  of  this 
clafs  have  a  Volatile  Oyl  and  Acrid  fait,  by  which  they  are  diuretic, 
carminative,  and  pedoral,  alfo  by  their  fweetnefs,  Emmenagogue,  if 
fetid.  I  boyled  Parfley  Roots  |j  in  Ifej  of  Water  to  half,  the  Tafte 
was  fweet,  and  Acrid,  Aromatic,  the  Colour  pale.  The  Roots  of 
Mtum  are  Acrid,  and  fmell  ftrong,*  too  much  of  it  offends  the  Head. 
Libanotis  has  the  fmeii  and  Tafte  of  the  feed  of  Angelica .  Stumor 
Apium  paluftre  fol.  oblongis  has  an  odor  of  Bitumen  on  all  the  Plant. 
Fhyffelinum  is  Bitter,  Ingrate  and  Acrid.  The  Decodion  of  Ange¬ 
lica  Roots  are  bitterifh,  Aromatic,  Acrid,  and  of  a  yellowifh  Colour. 
Jmpenitoria  Roots  decoded  fmeiled  like  Angelica,  and  tafted  very  Bit¬ 
ter  and  Acrid  ,*  of  a  green  Colour. 

6,  The  fweet,  Acrid,  Terebinthinate  and  ftyptic.  Calamus ,  Nardus , 
Cyperus ,  agree  in  their  Diuretic,  Carminative  and  Emmenagogue 
Viitue,  and  their  ftypticity,  &c.  Calamus  refembles  a  Reed  ,*  it  is  an 
'Acorns,  the  Tafte  refembles  the  Turpentine  Plants,  as  well  as  its 
Cor.es.  7 uncus  odoratus  is  a  Rulh,  with  the  fmell  of  a  Rofe,  when  rub¬ 
bed  of  a  Burning,  Acrid,  Aromatic  and  Bitterifh  Tafte.  Cyperus  is 
of  a  pleafant  Odor,  like  Lign.  Aloes  whilft  it  flowers,  and  of  an  A- 
crid,  Aromatic  Bitterifh,  ftyptic  Tafte.  Nardus  refembles  the  flavor 
Of  Cyperus ,*  ’cis  Bitterifh,  Aftringent,  Acrid  and  Aromatic.  The 
Roots  of  Cyperus  are  ufed  for  Nardus,  There  is  fome  fetor  in  Valerian, 
Ajumm,  Serpent  avia ,  whole  Roots  have  a  little  Sweetnefs,  with  a  Te¬ 
rebinthinate  Bitter  Acrid,  and  all  of  them  referable  Spikenard  odoris 
gravitate ,  and  have  the  fame  Diuretic,  Carminative,  Lmmenagogue 

Vertue, 
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Vertue,  and  are  proper  for  Malignant  Fevers  ;  and  a  little  ftyptic. 
The  Red  Valerian  has  a  crude  Tafte  in  the  Italks  and  Leaves,  the 
Flowers  rubbed  fmell  like  Turpentine  ,*  the  Leaves  fmell  naufeous,  fee* 
tid ;  the  Roots  agree  with  Spikenard.  Spica  Celtica  and  the  Flowers 
of  Valerian  agree  well.  The  Leaves  of  Wild  Valerian  boyled  in  Wa¬ 
ter  yield  a  crude  and  foetid  Mucilage.  The  Tin&ure  of  the  Roots 
of  Valerian,  extracted  with  Spirit  of  Wine  and  Sal  Armoniac,  fines 
it  much.  The  Roots  of  Afarum  are  Geniculate  as  Graffes,  and  tafte 
very  Acrid,  Aromatic  and  Bitterifh;  ’cis  called  Sylveftre  Nardum ,  and 
for  its  fimilitude  referrible  to  it.  The  Antients  attributed  the  fame 
Vertue  to  Afarum  as  to  Acorus,  but  more  intenfe  and  ftrong.  Galen 
obferved  that  ?hu  was  an  Odorate  Root,  like  Nardum  in  virtue.  Pliny 
obferved  that  Cyperus  was  a  Gladiolus  bulbofa  radice,  and  like  the  Odor 
of  Nardum.  The  Deco&ion  of  Afarum  was  greenifh,  with  a  ftrong 
fmell  of  Spikenard,  and  Bitterifh  Acrid.  The  Deco&ion  of  Valerian 
Roots  of  the  fame  Tafte,  but  pale  colour,  and  fmell  of  Spikenard,  but 
weaker  ;  they-feem  to  be  of  the  fame  Clafs. 

7.  The  Sweet,  Fervid,  Acrid,  Bitterifh,  and  Aromatic  like  Orris  in 
Tafte.  The  Roots. of  Orris  are  Geniculate  like  Grafs.  The  Florentine 
Roots  are  bitterifh  and  fweet,  and  of  a  burning  Tafte.  TheWa  - 
ter  Flag  is  burning  and  ftyptic,  but  of  no  fmell  ;  The  Flowers 
of  Common  Orris  have  an  ill  Smell,  though  the  Roots  be  Aro¬ 
matic.  The  whole  Herb  fmells  like  Elder  whilft  ’tis  frefli  bruifed,  but 
when  dry  Tis  Odorate  ;  it  gives  a  Rasberry  Tafte  to  Drinks,  and 
purges.  The  great  Galangal  is  Aromatic,  Acrid,  Burning  and  Bit-  * 
terifh  ;  the  Roots  alfo  geniculate,  odorate  ;  in  form  like  Cyperus. 
The  Roots  of  Acorus  are  geniculate,  acrid,  burning,  bitterifh,  and 
aromatic  ;  it  refembles  Orris  both  in  Leaves  and  Roots.  Ginger  is 
acrid,  burning  and  aromaiic  like  Pepper  ;  the  Leaves  are  like  Iru  Pa - 
luftris.  Zedoary  fmells  like  Camphire,  and  is  of  a  ftrong  Tafte,  rather 
than  fweet,  Tis  very  bitter,  and  lefs  acrid  ,•  but  refembles  Ginger. 
Coftus  is  very  burning,  acrid  and  aromatic,  and  bitterifh  ,*  it  agrees 
with  the  vertue  of  Orris  both  in  its  difeuffing  quality  and  deoblti  act¬ 
ing  Coftus  Dulcis  has  a  fweet  Tafte,  and  acrid ;  but  the  bitter  has  an  ^ 
ungrateful  kind  of  Tafte ;  but  there  is  but  one  fpecies  of  Coftus,  the 
frefh  is  fweet  and  white,  the  old  is  bitter  and  blackifh  Gladiolus  has  > 
a  bulhofe  Root  fweet,  and  moderately  acrid  or  burning;  and  the 
Leaves  are  like  Orris.  Xyrs  is  of  an  ungrateful  fetid  odor,  like  Cimi- 
ces  •  in  form  and  figure  like  Orris.  Coftui  Arabicus  is  acrid,  bitter  -md 
aromatic  in  Tafte.  The  Roots  of  Contrayerva  lm.ell  like  Fig  leaves, 
are  like  Orris  Roots  in  figure;  they  being  cm  wed  tafte  fweet,  ato-  ~ 
matic  and  acrid,  and  have  alfo  an  aftringent  Tafte.  Cardamomum  has 
the  Stalk  and  Leaves  ot  a  Reed,  the  Seeds  in  cods  of  a  burning,  act  id, 
bitterifh,  aromatic  Tafte.  Amomum  by  its  external  figure  and  vin tie 
agrees  with  Cardamomum  ;  lome  re.kon  u  i  ke  A^orua.  -thou  ft- 

are  of  a  fetid  and  aromatic  Tafte  be  r ardamivns  arm v 

and  agree  with  the  fame  in  venue  in  I  <u«ny  tic  tales  be 
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Paradice  infufed  in  Wine  gives  the  odor  of  Quinces.  Salmon.  The  Roots 
of  our  yellow  Flag  are  large  and  reddifh ;  our  Countrymen  fcrape 
them  and  pound  them,  then  mix  them  with  Milk,  and  give  them 
twice  to  a  Dog,  as  an  infallible  Medicine  againft  the  bite  of  a  Mad 
Dog.  A  perfon  who  took  them  told  me  they  did  not  purge,  but  tailed 
very  rough.  This  Decodtion  is  of  a  reddifh  colour  and  rough. 

8.  The  fweet  mucilaginous  Pea- taftes,  or  Legumens.  I  boyled 
Vicia  l\  in  Ibj  of  Water  to  »£,,  which  tailed  tweet  and  crude  ftyptic, the 
colour  was  pale  and  greenilh.  I  boyled  Lens  Palujlris  in  the  fame  man* 
ner,  and  found  the  Decotftion  of  a  turbid  colour,  and  reddifh  like 
Mum  ;  it  is  a  Legumen  by  this  intenfe  colour,  as  well  as  by  the  Tafte 
which  was  fweetifh,  fubacrid  and  ftyptic.  Note,  that  Snails  and  other 
Inlects  are  ufually  mixt  with  it.  I  boyled  Lagopus  in  the  fame  quan¬ 
tity  as  the  other  ;  the  Tafte  of  the  Decoriion  was  ftyptic,  crude  and 
bituminous.  The  Cortex  Lent ium  is  ftyptic  and  binding ;  the  Seed  of  it 
mucilaginous  and  loofening ;  and  this  breeds  an  ill,  flatulent  and  crude 
juice,  obftruaing  the  circulation  of  the  Blood  and  Spirits,  injuri¬ 
ous  to  the  Sight  and  Menfes,-  and  by  their  flatulency  producing  tur- 
bulsnt  Dreams.  The  Leaves  of  Liquorifh  feel  gummofe,  the  Roots 
are  iweet  and  fubacid.  Tamarinds  are  of  an  acid,  acrid  and  fweet 
mucilaginous  Tafte  ;  the  Stones  have  the  Figure  of  Lupins,  the  Leaves 
of  T  amarinds  are  of  an  acid  agreeable  Tafte  ;  and  they  muft  be  referred 
to  the  Services  and  Berberries,  tho  by  the  Cods  and  Seeds  I  have  er- 
roncouuy  clafs  d !  them  with  Caflia  or  Lupins.  Fumaterry  is  fubacrid  bit- 
tenth,  mucilaginous  and  legumen  tho  the  Flowers  be  not.  Radix  Ca¬ 
va  has  bitter  fweet  Roots  like  Beans,  and  a  mealy  fubacrid  Tafte  •  the 
Leaves  have  a  crude  fmell  like  Fumiterry,  and  of  the  fame  virtue, 
ihe  Skin  of  the  Bean  is  ftyprick,  but  the  flefliy  part  bitterifli  iegumi- 
nous  Coffee  is  bitterifli  and  of  the  Bean  kind,  in  which  there  is  a 
v°la.t‘Ie  fSak  >  which  raifes  the  Spirits  and  produces  Urine  and 
the  Menles.  Orobus  is  of  an  ingraceful  bitterifli  Tafte,-  all  the  bitter 
Legumens  open  obftruriions  and  promote  Urine,  as  Kidney  Beans.^c. 

I  ooyled  Broom j,  in  Water  ftj  to  ftft,  the  Tafte  was  moderately  bit- 
ftn  and  ttypnc,  not  naufeous,  and  without  any  heat.  1  boyled 
otisemfta  Spmofa  roots  in  of  Water  to  ftp,  the  Colour  waslikefmall 
iieer,  the  Tafte  mucilaginous,  ftyptic,  without  any  great  bitterifli- 
*,e  sor  acumony*  the  Root  taftes  bitterilh,  mucilaginous  ftvptic  •  it 
may  be  proper  for  the  Stone  by  thofe  Taftes,  and  for  Fluxes  The 
Leaves  of  Bmfius  bruifed  have  the  fmellof  Broom,  and  its  bitteriflinefs 
itypucity  and  fweetnefs ,-  and  are  fubacrid,  and  by  this  Taite  a  Le- 
gunnm.  Crato  defcribes  Senna  as  if  it  had  a  Vifcidum  mid,  by  which  it 
gripes  ;  and  by  the  Tafte  he  difeovered  the  Bitteriflinefs  and  Attrition. 

Sotot  r  Un  Tafte  and  Bitterifhn-fs>  with  a  virofe 

fc  T  fl  n^  tynoglcjje  or  Punha.  The  filiqn*,  as  well  as  the 

:hJ  pi  d  FloWers*  Prove  it  a  Legumen.  Polygala  boyled  with 
the  Bme  Flowers  gave  a  Colour  Blue  like  Violets,  and  the  Tafte  was 

very 
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very  mucilaginous,  the  Plant  is  aromatick,  acrid,  fj  of  Violatri  Color 
boyled  inifcj  of  Water  to  half,  made  a  Decodion  of  a  greenifh  Colour 
like  CowQip  Wine,and  it  tailed  gratefully  and  mucilaginous ;  the  Roots 
of  Polygala  are  acrid  and  aromatic  ;  it  purges  Bile.  The  Decodion 
of  the  Root  o [Vcriclymenum  is  ftyptic,  bitter,  and  of  fweet  leguminous 
Tafte.  Purple  Trefoyle  is  mucilaginous  and  ftyptic,  by  which  it  cools 
Feaverifli  Heats,  and  by  its  burning  Acrimony  it  expels  the  putrid 
particles  in  Perechiai  Feavers  and  Fluxes.  The  Leaves  of  red  Trefoyl 
rubbed  fmell  acid,  and  the  Flowers  bruifed  fmell  like  Woodbind.  The 
Decodion  of  f  j  in  ftj  of  Water  to  half  gave  a  greenifti  Colour,  pale  • 
and  the  Tafte  was  of  a  crude  mucilaginous  leguminous  Tafte,  with 
an  acrimony,  by  which  his  a  great  Diuretic  and  Ophthalmic.  The 
Decodion  of  Purple  Trefoyl  has  a  turbid  Colour,  and  mucilaginous 
Tafte.  The  Leaves  of  Vericlymcnum  are  acid  and  acrid  ;  the  Flowers 
more  fweet,  the  ftyle  is  of  a  Bean  Tafte,  and  the  Twigs  of  the  fame. 
The  Stamina  have  the  Tafte  of  the  Flower,  and  their  Heads  are  very 
acrid. 

Tr folium  F rut Ic arts  is  Bacciferous,  with  a  blue  Juice,  and  though  it 
wants  Cods  his  a  Legumen,  as  well  as  Periclymenum,  which  is  bacci¬ 
ferous.  The  Flowers  of  Afparagus  are  hexapetalij  and  of  anHerbace- 
ous  Color  ,•  the  Seed  is  a  Pea,  without  a  Cod,  the  Root  is  of  a  fweet 
glutinous  acrid  Tafle  ,•  the  Tops  of  it  boyled  refembie  Peas  Pottage, 
and  are  evidently  of  a  Leguminous  Tafte,  In  the  Legumens  thefe  are 
irregular,  in  Flowers  or  Cods,  they  are  notwithftanding  certainly  of 
that  Clafs ;  by  which  we  may  infer,  that  the  Taftp  gives  the  nioft  cei- 
tain  charader  of  a  Clafs.  The  Herba  Mlmofa  has  an  Herbaceous  odor 
and  a  mucilaginous  bicteriOi  ingraceful  Tafte  ;  the  Root  is  of  a  Tafte 
mere  grateful,  without  bitteri fhnefs,  but  of  a  violent  f  mell  like  Garlick 
when  firft  got,  offending  the  Smell  and  Head,  and  is  accounted  a  Poy- 
fon.  Morifon.  Meftte  obferves  that  Pfyllimn  has  contrary  Virtues  -,  his 
of  a  mucilaginous,  acrid  and  naufeous  Tafte:  The  Medulla  is  hoc  and 
exulcerating  ;  the  Cortex  is  moyftening  and  cooling.  {  Go/JIpium  is  a 
Plant  like  Linum,  both  in  Leaves,  Flower  and  Stalk,  There  is  bitter- 
nefsin  Linaria .  Mor{on.  Unaria  is  by  its  Flower  of  the  leguminous  Clafs, 
and  probably  Linum  is  of  the  fame,  tho  the  Flowers  difagree,  being 
like  it  in  Leaves.  Linfeed  has  the  fame  Virtue  as  Fenugreek,  which 
is  a  Legumen.  The  Leaves  of  Flax  are  gummofe  and  bitterifh,  fub- 
acrid  ;  the  Flowers  are  ?entap«tali>  which  differ  from  the  Legumens.  I 
boyled  :5j  of  Gakga  in  ftj  of  Water  to  the  half,  the  Color  was  pale,  the 
Tafte  naufeous,  bitter  i  veet  and  mucilaginous  and  the  Odor  naufeous 
and  foetid.  The  frefh  Leaves  of  Tr  folium  Ajphaltites  fmell  like  Rue,wehn 
ripe  like  Bitumen.  The  Decodion  oiOnoms  wa$jmucilaginous,fubacrid, 
the  colour  was  greenifh.  The  Leaves  of  Confohda  Regalis  are  of  a  crude 
Smell,  the  Seeds  are  in  Cods  and  Tafte  leguminous.  ’The  whole  Plant 
is  .of  a  difagreeabie  Tafte.  Gl.fium  and  Oyioglcjfum  are  of  the  fame 

Virtue,  and  Lmola  is  like  themj  place  them  here  or  with  the  Creftes, 

Tba- 
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TbaMrum  rnuft  he  referred  to  the  Docks  both  by  its  Tafte  and  Virtue 
Lignum  Nefbriticum  is  fubacrid  and  bitterifli. 

Of  the  inward  V .  A  Gentlewoman  of  74  Years  old,  who  for  a  long  time  had 
ufe  of  Cant  ha-  been  tormented  with  frequent  Fits  of  the  Stone,  and  ufually  brought 
rides,  by  Mr.0ff  many3  with  the  Gravel,  &c.  about  a  Year  fince  grew  Droplical, 
280.^  \z  1  c. 0 ^  which  being  lately  cured,  (lie  fell  into  a  total  Suppreffion  of  Urine, 
"  which  many  days  baffled  all  Remedies.  In  this  condition,  about  four 
in  the  Afternoon,  the  fifth  Day  of  the  Difeafe  1  gave  her  five  Cantha- 
rides  (without  Heads,  Wings  or  Legs)  weighing  four  Grains  and  a 
half,  and  with  as  much  Camphire  and  a  little  Conferve,  made  them 
into  2  Pills  or  Bolus’s.  Next  Morning,  finding  no  effedt  good  or  bad,I 
repeated  the  Medicine  ;  after  which,  about  noon  the  Flood  came,  and 
continued  above  48  Hours,  bringing  off  in  that  time  much  more  Urine, 
than  could  have  been  expedted  from  her  in  the  whole  time  of  the  Ob- 
ftru&ion.  Some  Gravel  and  Sabulous  matter  came  away,  but  no 
Stones,  nor  did  there  any  thing  happen  to  the  Stomach,  Bladder  or 
other  Bowels,  as  ufual  on  the  internal  ufe  of  thofe  Infedts,  but  they 
operated  fo  quietly,  as  if  nothing  but  two  Dofes  of  Lapis  Prunella  had 
been  adminiftred. 

In  feveral  other  Cafes  I  have  often  and  fuccefsfully  given  it,  and 
without  the  Dyfuria  and  other  painful  accidents  which  attend  the  inter¬ 
nal  (oftentimes  the  external)  ufe  of  this  Remedy;  altho’  I  mixt  no 
Camphire,  but  Iwafhtitdown  with  large  Draughts  of  Polfet,  Ptyfan, 
Emulfions  or  Water-gruel ;  which  in  this  Ladies  Cafe  I  forbore  to  ufe, 
becaufe  of  her  Dropfical  Difpofition,  and  ufed  only  a  Draught  or  two 
of  middling  Ale,  impregnated  with  Broom,  Juniper-Berries,  Daucus 
Seeds,  &c.  The  form  in  which  I  ufed  to  adminifter  this  fiery  Infedt, 
is  that  of  a  foft  Pill  or  Bolus,  compofed  of  three  Cantbarides  prepar. 
Trocb  e  Myrrba  Sew .  Amei  gr.  vj  R.  ob  Cynosb,  q.  f.  This  in  ftubborn 

Suppreffions  of  the  Lochia  and  Menfirua ,  in  difficult  Child  Birth,  and 
Retention  of  the  Secundine ,  does  Wonders ;  what  heat  or  pain  it  begets 
in  the  Neck  of  the  Bladder,  is  much  fhort  of  what  I  have  an  hundred 
times  feen  (and  fometimes  felt)  to  proceed  from  applying  an  Epifpa- 
ftick  to  the  Back. 

About  twenty  Years  fince,  an  enamoured  Youth  attempted  to  gain 
a  coy  Girl’s  Love,  bygiving  her  a  Plumb-Cake, in  which  powder’d  Can - 
tbarides  were  mixed  ;  She  eat  part  of  it,  and  gave  three  others  of  the 
Family  in  which  fhe  lived  a  ffiare :  they  were  foon  tormented  with 
burning  in  the  Stomach,  bloody  and  fcalding  Urine,  and  great  Pain  in 
the  Back;  I  cured  them  all  in  a  ffiort  time,  by  Powder  of  Amoos  and 
Lapis  Prunella ,  and  Emulfions  aq.  Sperm.  R.  &c.  How  many  Canthari - 
dts  each  devoured  in  the  Bread,  I  could  guefs  by  a  piece  of  it  which 
remained,  and  fuppofe  that  viii  or  ix  Grains  fell  to  each  (hare. 

VI.  In 
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VI.  In  j fuly,  Anno  1678.  at  Montpelier,  we  gave  a  Doga  piece  of  Efe&soffive* 
Bread  fteep’d  in  two  Ounces  of  the  Juice  of  Dutch  Night-fhade  [ 
mm  Batavicum ]  exprefs’d  from  the  green  Plant,  and  mixt  with  Gheefe. /*yyr!  Cour/' 
As  far  as  we  could  perceive,  he  did  not  feem  to  receive  any  manifeft  ten,  Efa; 
Damage  from  it.  The  fame  Dofe  of  the  Juice  of  the  Leaves  of  Hem •  »•  ?35»p*  485* 
lock  [ Cicuta ]  had  no  more  effect.  We  gave  alfo  the  fame  Dog  a 
pretty  large  Root  of  Wolfs- Bane  [ Aconitum  Pardalianches ]  together 
with  the  Leaves  and  Flowers  of  the  fame  Plant  bruifed  and  mixed  with 
Flefh  ,•  which  did  him  no  Hurt.  Two  Drachms  of  White  Hellebore 
[ Helleborus  albus ]  very  much  diforder’d  him,  and  caufed  Reachings, 
Suffocations,  Vomitings  and  Voiding  of  Excrements.  This  Dog  fas 
afterwards  we  often  obfervedin  others  that  had  taken  the  like  Corro- 
five  Medicines)  whether  becaufe  he  was  not  able  to  endure  the  Pain, 
or  by  reafon  of  any  other  Uneafinefs,  often  fcratched  the  Ground 
with  his  Feet :  However  he  recover’d,  and  was  well  again.  He  (wal¬ 
lowed  alfo  five  Roots  of  Meadow-Saffron  [ Colchicum  Ephemerum ]  dug 
frefh  out  of  the  Earth  :  With  which  he  was  violently  tormented,  but 
did  not  dye. 

At  laft  he  took  two  Drachms  of  Opium ,  which  caft  him  into  a  deep 
deep  ,•  but  after  vomiting  and  voiding  foetid  Excrements,  he  recover’d 
by  degrees  his  former  Brisknefs.  So  many,  and  thofe  fo  notorious 
Foifons,  could  not  kill  this  Dog. 

Some  Weeks  after,  when  the  fame  Dog  had  recover’d  his  former 
Vigour,  we  try’d  on  him  the  Force  of  a  much  ffronger  Poifon.  We 
caufed  him  to  be  bit  three  or  four  times  on  the  Belly,  a  little  below 
the  Navel,  by  an  inraged  Viper.  There  arofe  immediately  little 
black  Bladders,  containing  a  liquid  blackifh  fort  of  Corruption  ;  they 
were  flaccid  and  tremulous,  like  the  Gall  Bladder  when  it  is  about  half 
full  ,*  and  a  livid  Colour  by  degrees  fpread  over  all  the  neighbouring 
Parts.  The  Venome  propagated  it  felf  with  wonderful  Quicknefs,and 
weakened  all,  but  more  efpecially  the  animal  Functions :  For  not- 
withftanding  the  Diaphragme  did  (till  perform  its  Office  pretty  ftrong- 
ly,  tho’  with  fome  diforder,  and  the  Heart  continued  beating,  tho* 
faintly  and  irregular  ;  yet  they  feemed  to  fare  much  better  than  the 
Brain,  whole  Strength  was  fo  weakened,  that  it  could  not  perform  the 
Functions  of  Senfe  and  Motion  but  very  faintly  ;  infomuch,  that  the 
Dog  lay  without  any  Strength  or  Senfation,  as  if  he  had  been  feized 
with  a  Lethargy  or  Apoplexy  .•  Which  kind  of  Stupidity  we  alfo 
obferv’d  fometimesin  a  greater,  fometimes  in  a  lefs  degree,  in  all  c- 
ther  Dogs  bit  by  a  Viper.  Being  willing  to  fave  this  Dog,  (though 
we  had  found  by  many  Experiments,  that  much  (lighter  Wounds 
made  by  a  Viper  had  occafioned  Death  j  we  thought  fit  to  have  re- 
courfe  to  feveral  Remedies;  and  therefore  cupped  and  fcariffed  the 
part  that  was  wounded,  and  applied  Treacle  [Tbenaca]  After  this 

we  let  him  alone  for  about  two  Hours :  But  his  Sleepinefs  encreafing 
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more  and  more,  and  his  vital  artd  animal  Fun&ions  finking,  we  were 
forced  to  have  recourfe  to  another  Method  of  Cure.  Wherefore  to 
difpel  his  Sleepinefs,  we  forced  into  his  Throat  half  a  Drachm  of  Vo¬ 
latile  Salt  of  Hartfhorn  mixt  in  Broth  ;  which  we  eafily  did,  by  reafon 
of  his  Weaknefs.  In  a  little  time  after,  his  Eyes,  which  before  looked 
dead,  began  to  revive,  and  he  was  able  to  ftand  on  his  Feet  and  walk. 
Whereupon  we  repeated  the  fame  Dofe  of  the  Volatile  Salt, by  which  he* 
was  freed  from  his  Sleepinefs,  and  the  Strength  of  his  Heart  recover’d  • 
and  notwithftanding  he  remained  weak  for  three  days,  yet  he  fenfibly 
recover’d  Strength,  though  he  would  eat  nothing  all  that  time ;  But  he 
drank  Water  very  plentifully  and  greedily  ;  and  on  the  fecond  day  did 
not  refufe  cold  Broth.  After  the  third  day  he  began  to  eat  folid  Meats 
and  feemed  out  of  danger  ;  only  fome  large  foul  Ulcers  remain’d  on 
that  part  of  his  Belly  that  was  bit,  of  which  he  would  fcarce  have  di¬ 
ed,  had  he  not  been  killed  by  another  Dog  ;  which  prevented  us  from 
feeing  the  Event  of  this  Experiment.  But  to  try  more  fully  the  force 
of  the  abovementioned  Poifon,  it  is  neceffary  to  make  feveral  Expe¬ 
riments  of  it :  For  tho  the  Bite  of  a  Viper,  if  it  be  but  flight,  may  kill 
some  Dogs, yet  in  the  Month  following, a  large  ftrong  Dog  that  was  bit 
in  the  Tongue,  which  is  a  very  dangerous  part,  recover’d  without  any 
Medicines.  His  Tongue  indeed  turned  black,  and  fwell’d  fo  much 
that  it  could  fcarce  be  contained  in  his  Mouth  :  He  was  ftupid,  as  is 
tifual  from  the  Venome  of  a  Viper,  but  not  fo  much  but  that  he  could 
ltand  on  his  Feet.  A  few  Hours  after,  his  Sleepinefs  decreafed  ,•  and 
the  next  day  he  endeavour’d  to  lap  Water,  but  the  bignefs  of 
his  Tongue  prevented  him.  On  the  third  day  he  threarned  to  bite  a- 
ny  Body  that  diflurb’d  him,  and  had  recover’d  fo  much  Strength,  as  to 
be  able  to  efcape  out  of  the  place  where  he  was  kept :  And  two  after 

was  feen  in  the  Streets but  what  became  of  him  afterwards  we  could 
not  learn. 

On  the  17th  of  OBober  we  gave  a  Dog  fifteen  Grains  of  the  dryed 
Root  of  Monks-Hood  [Napellui]  powder’d,  and  mixt  with  Flefh  and 
Broth.  He  had  no  fooner  taken  it,  but  he  was  feized  with  a  difficul¬ 
ty  of  fwallowing,  or  rather  feemed  as  if  he  was  like  to  be  ftrangled. 
He  immediately  grew  faint  and  reftlefs,  and  dug  the  Ground  with  his 
Feet,-  but  foon  defifted,  by  reafon  of  a  fainting  Fir,  as  we  imagined 
from  the  dull  Colour  of  his  Eyes,  and  a  Weaknefs  of  all  his  Body. 
This  Fainting  was  prefently  fucceededby  a  violent  Vomiting,  in  which 
he  threw  up  the  Flefh  thathe  had  eaten,  which  was  very  little  alter’d. 
His  Fainting  foon  returning  again,  he  laid  himfelf  on  the  Ground  ; 
but  being  feized  with  terrible  Convulfions  of  the  Abdomen,  Dia- 
phragme,  and  of  almoft  the  whole  Body,  he  run  from  place  to  place, 
and  vomited  fo  great  a  quantity  of  frothy  Matter,  that  he  was  like  to 
have  been  ftrangled.  His  vomjting  encreafed,  with  a  kind  of  crying 
and  lobbing,  like  broken  Sighs,  as  if  he  had  endeavour’d  to  bark  at 
thole  that  flood  by.  In  this  manner  he  was  miferably  tormented  for 
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the  (pace  of  an  Hour,*  at  which  time  all  his  Symptoms  remitted,  and 
by  degrees  he  recover’d.  In  the  Summer  before,  we  gave  a  little  Dog 
a  Drachm  of  the  Root  of  Monks- Hood  [Ndpellus:^  He  was  foon  after 
feized  with  the  fame  Symptoms,  but  they  were  longer  and  more  vio¬ 
lent  ;  and  he  in  like  manner  recover’d.  In  both  thefe  Dogs  we  par¬ 
ticularly  took  notice  of  thefe  broken  and  interrupted  Sighs,  or  kind 
of  fobbing,*  becaufe  we  did  not  obferve  the  like  to  be  occaftoned  by 
any  other  Poifon  that  we  had  made  Trial  of.  An  Ounce  of  the 
Leaves,  Flowers,  and  Seed  of  the  Napellus  when  green,  being  bruifed 
and  given  to  a  Dog,  fcarce  diforder’d  him  any  more  than  if  he  had 
eaten  fo  much  Grafs.  About  the  fame  time  we  made  tryal  of  the  Nux 
Vomica  on  another  Dog,*  not  that  we  doubted  of  its  being  a  Poifon 
but  that  we  might  fee  the  effe&  of  it  on  his  Body  when  dead.  The 
Dog  accordingly  dying  in  a  fhort  time,  we  found  his  Stomach  and 
fmall  Guts  very  red  ;  and  judged  this  Rednefs  and  Inflammation  to  be 
caufed  by  the  Corrofivenefs  of  the  Medicine. 

On  the  20th  of  Oftober,  we  inje&ed  warm  intothe Jugular  Vein  of 
a  ftrong  lufty  Dog  an  Ounce  of  Emetic  Wine  [Vinum  Emeticum  :  ]  For 
a  quarter  of  an  Hour  after  the  Operation  was  over  and  he  was  let 
loofe,  he  continued  pretty  well,  unlefs  that  he  feemed  fomewhat  de¬ 
jected  ,*  but  afterwards  he  began  to  gtow  ill,  and  an  unufual  Agitation 
was  manifeft  about  the  Diaphragme,*  this  was  followed  by  a  continual 
Vomiting,  and  a  little  after  by  an  Evacuation  of  fome  hard  Excre¬ 
ments.  By  thefe  Evacuations  he  feemed  to  be  fomewhat  relieved,  but 
foon  grew  uneafy,  moved  from  place  to  place,  and  vomited  again. 
After  this  he  laid  himfelf  down  on  the  Ground  pretty  quietly  ,*  but  his 
Vomiting  returning  again,  difturbed  his  Reft,  and  abated  his  Strength, 
which  grew  weaker  and  weaker ;  for  in  the  fpace  of  an  Hour  he  vo¬ 
mited  12  times  or  more,  and  fometimes  voided  fome  liquid  Excre¬ 
ments,  but  in  fmall  quantity  ,*  having  frequent  Inclinations  to  go  to 
Stool,  but  in  vain,  as  in  a  Tenefwus.  An  Hour  and  half  after  the  Ope¬ 
ration,  he  being  fo  weak  that  he  could  not  ftand,  his  Eyes  dull,  and 
looking  as  if  he  were  half  dead,  we  gave  him  fome  warm  Broth  thro* 
a  Funnel.  With  this  he  was  wonderfully  refrefh’d  immediately,  and 
foon  after  comd  look  about,  ftand  on  his  Legs  and  walk  ,*  but  by  rea- 
fon  of  his  weaknefs,  reel'd  as  if  he  had  been  drunk*  We  left  him  by 
himfelf  in  a  warm  Room,  where  he  remained  cold,  and  lay  as  if  he 
had  been  dying  ,*  and  in  an  Hour  after,  we  forced  him  to  take  fome 
more  Broth,  which  revived  him  again ;  But  in  a  little  time,  after 
fome  agiration  of  his  Body,  he  vomited,  made  Urine  very  plentifully, 
howled"  nuferably,  and  dyed  convulfed.  Next  Day  in  viewing  his 
Vifcera ,  we  found  two  things  very  obfervable  (but  neither  of  them  oc- 
caflo  ied  by  the  Liqaorjchat  was  inje&edj  )  one  of  them  was  in  the 
Hem,  the  other  in  the  os£ff>phagus.  In  the  Heart  there  were  two 
Totypui’s:  That  which  poffeLM  the  right  Ventricle,  ftretched  itfelf 
into  the  Vena  cava  and  Pulmonary  Artery  ,*  and  that  which  was  in  the 
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left  Ventricle,  fent  Branches  into  the  adjoyning  Vefiels,  and  was  lefs 
than  that  in  the  Right  Ventticle.  The  Subftance  of  the  Polypus  was 
pretty  firm,  of  a  Fle(h  colour,  fomewhat  pellucid,  and  being  cut  thro’ 
the  middle  was  altogether  of  the  fame  colour  and  confiftence  as  on  the 
Surface.  To  the  ^ £fopbagus  there  grew  a  remarkable  Gland,  which 
was  hard,  callous  and  foul,  and  opened  with  a  fmall,  round,  flelhy  Ori¬ 
fice  into  the  Infide  of  the  Stomach,  where,  upon  preffing  it,  a  little 
Corruption  came  forth.  Upon  opening  this  Gland  or  Tubercle,  we 
found  in  it  a  great  many  little  Worms,  wrapt  and  entangled  together 
and  moiften’d  with  a  corrupted  Matter.  Some  of  thefe  Worms  were 
above  4  Inches  long,  others  lefs.  Afterwards  we  found  the  like  Glands 
full  of  Worms,  in  other  Dogs,  and  in  molt  we  opened,  but  not  fo’ 
much  corrupted  as  in  this.  We  obferv’d  alfo  the  like  foul  Glands  in  the 
Aorta  defandens,  but  in  one  only  found  a  Worm  like  thele,  which  was 
almoft  got  out  of  it,  thro’  an  Orifice,  into  the  Cavity  of  the  Thorax. 
After  this  we  likewife  obferv’d  more  Polypus s  in  Dogs. 

On  the  27th  of  Otfober  we  inje&ed  warm  into  the  Jugular  Vein  of  a 
Dog  a- Drachm  and  half  of  Sal  Armoniac  dilfolved  in  a  Ounce  and  half 
of  Water.  The  Liquor  had  fcarce  arrived  at  the  Heart,  but  the  Dog 
prefently  fell  into  deadly  Convulfions  over  his  whole  Body  ;  Where~ 
fore  we  let  him  loofe,  but  he  dy’d  immediately.  On  the  i8th'of  Novem¬ 
ber  w.e  caufsd  a  Whelp  to  be  bit  in  the  lower  Lip  by  a  Blind- Worm 
[Cacilia]  fo  that  the  Blood  appear’d  in  the  Wound.  The  Whelp  dy’d 
indeed  the  fame  Day ;  but  becaufe  we  had  committed  him  to  the  care 
of  another  Perfon,  we  could  not  be  certain  whether  he  dy’d  of  the 
Wound  or  not  4  and  what  increafed  our  Sufpicion,  was,  that  there  did 
not  appear  on  the  part  that  was  bit  any  livid  Colour.  On  the  12th  of 
December  we  injected  into  the  Jugular  Vein  of  a  Dog  a  Drachm  of  Salt 
of  Tartar  duiolved  in  an  Ounce  of  warm  Water :  He  dy’d  crying  and 
in  Convulfions,  almoft  immediately.  On  the  1  yth  of  December  we 
found  a  Polypus  in  both  the  Ventricles  of  the  Heart  of  a  Dog,  each  Poh- 
pus  ftretching  itfelf  with  a  double  Root  into  the  Vefiels  ofithe  Ventricle 

u  pofiefied.  Afterwards  we  often  obferved  the  like  Polypus's  in  other 
Dogs. 

On  thecoth  of  December  we  injected  warm  into  the  Jugular  Vein  of 
a  Dog  an  Ounce  of  Urine  made  by  a  Man  fatting.  The  Dog  was 
unealy  during  the  Injetftion,  and  while  the  Liquor  paffed  to  the  Heart  • 
but  was  not  feized  with  any  Convulfions  or  other  ill  Symptoms ;  and 
being  let  loofe,  eat  Breed  very  greedily.  The  fame  Day  we  made  a 
gentle  Decodion  of  two  Drachms  of  White  Hellebore.,  well  powder’d 
in  Spring  Water,  and  evaporated  it  away  to  Nine  Drachms  and  a  half  • 
and  the  next  Day  injetfed  all  the  Deco&ion,  Itrongl y  prefled  out  and 
turbid,  into  the  Jugular  Vein  of  a  Dog.  At  firft  fome  few  Drops  only 
paued  to  the  Heart,  fome  concreted  Blood  obftruding  the  Paflage  • 
but  thole  Drops  very  much  affeded  the  Dog,  for  he  was  feized  imme- 
dia  e  y  with  convulfive  Motions  .*  But  foon  after,  when  the  Liquor 

had 
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had  removed  what  lay  in  its  way,  and  had  enter'd  the  Heart,  it  killed' 
the  Dog  as  fuddenly  as  if  he  had  been  (hot  thro’  the  Heart  with  a  Bul¬ 
let,*  for  having  loofen’d  him  prefently,  to  fee  if  any  Life  remain’d,  he 
was  quite  dead  and^  flaccid,  and  hung  like  a  Fleece  in  the  hand  of  the 
Perfon  that  held  him. 

On  the  2d  of  January  1679.  Vinegar  was  inje<fted  warm  into  the 
Jugular  Vein  of  a  Dog,  without  doing  him  any  manifeft  harm.  The 
fame  Day  we  caufed  a  Whelp  to  be  flung  in  the  Tongue  by  feveral 
Scorpions;  but  the  Wounds  made  by  the  Scorpions,  by  reafon  of  their 
weaknefs,  being  but  flight,  and  not  penetrating  deep,  we  made  a  fmall 
Incifion  on  the  Abdomen ,  and  drawing  afide  the  Skin,  let  the  Scorpions 
make  feveral  Wounds  on  it;  but  without  any  effect,  tho’  we  often 
forced  the  fling  into  the  Wounds,  and  preffed  the  Bladder  that  is  fup- 
pofed  to  contain  the  Venome.  In  like  manner  a  Pidgeon t  being  feveral 
times  flung  by  a  Scorpion,  remained  unhurt.  January  the  ;d,  two 
Drachms  of  Sugar  diffolved  in  an  Ounce  of  Water,  was  inje&ed  into 
the  Jugular  Vein  of  a  Dog  :  He  received  no  harm  from  the  inje&ion, 
but  continued  well  for  the  three  Days  after,  that  we  kept  him.  On 
the  4th  of  January ,  a  Drachm  and  half  of  Spirit  of  Salt,  diluted  in  an 
Ounce  and  half  of  Water,  and  inje&ed  in  the  Jugular  Vein  of  a  Dog, 
killed  him  immediately.  In  the  Right  Ventricle  of  his  Heart,  we 
found  the  Blood  partly  grumous  and  concreted  into  harder  Clots  than 
ordinary,  and  partly  frothy.  In  the  fame  Dog  that  Gland  that  con¬ 
tains  Worms,  and  is  frequently  found  in  the  *s£fopbagus,  opened  with 
two  Orifices  into  the  Cavity  of  that  Part,  and  in  the  Sinus's  of  it  there 
lay  feveral  fmall  Worms.  January  the  yth,  we  gave  a  Dog  12  fmall 
Gaterpillers of  the  Pine-tree  [ Pityocampa ,  vel  Eruca  Pirn ]  weighing- 
a  Drachm,  which  we  bruifed  alive,  and  mixed  with  Flefh.  The  Dog, 
tho’  he  was  but  young,  received  no  other  hurt,  than  that  now  and 
then  he  feemed  as  if  he  endeavour’d  to  fwallow  fomething,  or  was 
troubled  with  an  Inclination  to  Vomit;  from  whence  we  judged  the 
Stomach  and  ^Efopbagus  to  be  only  lightly  affe&ed  :  But  thefe  Symp* 
toms  vanifhed  in  a  few  Hours,  and  the  Dog  continued  Brisk,  and 
greedy  of  Meat,  all  the  reft  of  the  Day.  The  fame  Day  we  included  < 
a  Rat  in  a  large  Glafs  with  a  Scorpion  ;  but  the  Scorpion,  being  dull 
and  benum’d  with  the  extream  coldnels  of  the  Weather,  was  able  to 
wound  the  Rat  but  very  weakly  ;  with  which  however  the  Rat  being 
provok’d,  fet  upon  the  Scorpion,  and  kna  wed  off  and  devour’d  part  of 
him  keeping  his  Eyes  (hut  all  the  while, that  he  might  not  be  hurt  by  his 
Claws  or  Sting.  The  fame  Face  happened  to  another  Scorpion,  which 
we  added  to  the  former;  but  the  Rat  notwichftanding  remained  unhurt. 
January  the  6th,  we  killed  a  Dog  almoft  in  a  Moment,  by  inje^ing 
into  his  Jugular  Vein  an  Ounce  of  Spirit  of  Wine%  in  which  there,  was 
diffolv’d  a  Drachm  of  Campbire.  The  fame  Day  we  injected  warm  in¬ 
to  the  Crural  Vein  of  a  Cat,  yo  Grains  of  Opium,  diffolved  in  an 
Ounce  of  Water.  The  Cat  prefently  after  the  Injeflion  feemed  very 
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much  deje&ed,  but  did  not  cry  ;  only  made  a  low,  interrupted,  com¬ 
plaining  Noife.  After  this  followed  Tremblings  of  the  Limbs,  Convul- 
live  Motions  of  her  Eyes,  Ears,  Lips,  and  alrooftofali  parts  of  her 
Body,  with  violent  Convulfions  of  her  Bread ;  Sometimes  (lie  would 
raile  up  her  Head,  and  feem  to  look  about  her,  but  her  Eyes  were  ve¬ 
ry  dull  and  deadifti,-  and  tho*  fhe  was  letloofe,  and  had  nothing  tied 
about  her  Head  or  Neck,  yet  her  Mouth  was  fo  filled  with  Foam  or 
Froth,  that  fhe  was  like  to  be  ftrangled.  At  laft,  her  Gonvulfive  Mo¬ 
tions  continuing,  and  being  feized  with  a  ftretching  of  her  Limbs,  fhe 
dy’d  within  a  quarter  of  an  Hour.  Upon  opening  her  Body,  we  did 
not  find  the  Blood  much  altered  from  its  Natural  State. 

February  the  7th,  we  inje&ed  into  the  Crural  Vein  of  a  Iufty  ftrong 
Dog  a  Drachm  and  half  of  Opium,  difiblved  in  an  Ounce  and  half  of 
Water.  The  Dog  immediately  fhewed  the  great  Pain  he  endured,  by 
a  violent  flruggling  of  his  whole  Body,  a  loud  Noife  that  he  made, 
notwithftanding  his  Jaws  were  tied,  a  great  difficulty  of  Breathing 
and  Palpitation  of  the  Heart,  with  Convuifive  Motions  of  almoft  all 
Parts  of  his  Body  ;  In  a  little  time  thefe  remitted,  and  he  was  feized 
with  a  profound  Sleep,  as  if  he  had  been  in  a  Lethargy  or  Apoplexy. 
Having  let  him  loofe,  he  lay  upon  the  Ground  without  moving  or 
making  any  Noife,  in  fo  deep  a  Sleep,  that  he  would  not  move  with 
beating.  About  half  an  Hour  after,  if  we  beat  him,  he  would  move 
a_  little,  but  prefently  lay  down  again.  After  an  Hour,  if  we  beat 
him,  he  would  move  a  little  more,-  and  by  degrees  his  Sleepinefs  a 
little  decreafing,  in  an  Hour  and  half  or  two  Hours  time,  when  he 
was  beat  he  would  make  a  Noife  and  walk  a  little,  but  feemed  very 
heavy  and  ftupified,  and  reeled  as  he  went ,-  but  as  foon  as  we  left  off 
beating  him,  as  if  he  had  foon  forgot  every  thing  that  hadpaft,  he  pre- 
lently  laid  himfelf  down  again  and  fell  afleep.  Next  day  when  we 
viewed  the  Place  where  he  lay,  we  found  a  great  quantity  of  fcetid 
Excrements,  like  a  corrupted  Blood,  or  the  diluted  Opium  that  he  had 
taken  ,  But  (till  his  Drowfinefs  continued,  and  tho’  we  beat  him  with 
Whips  that  he  ran  crying  about  the  Room,  vet  he  prefently  forgot 
n,  and  immed.ately  fell  aileep  again.  In  this  fleepy  Condition  he 
continued  ;  Days,  refufing  whatfoever  was  offer’d  him  to  eat,  or  ra¬ 
ther  not  minding  that  or  any  thing  elfe.  On  the  4th  Day  we  found 
him  dead  :  But  perhaps  he  would  not  have  dy’d  of  the  ftupifying 
Quality  of  the  Opium,  if  (confidering  the  extream  coldnefs  of  the  We  * 
ther)  we  had  put  him  in  a  warmer  place,  and  had  forced  him  to  have 
taken  feme  Bioth.  February  the  8th,  we  found  in  the  Bladder  of  a  Tor- 
tor.r,  adnenng  to  its  Coat,  a  flat  porous  Stone,  about  twice  as  big  as  a 

in  an  O  ?th;  *  Drachm  and  half  of  Salt,  difiblved 

and  h?lf.of  WateD  was  inje&ed  into  the  Jugular  Vein  of 
..if,',  £  th®  Injeaion,  he  was  thirity,  and  drank  Water  greedi¬ 

ly  was  nnl  Refpe?s  he  feemcd  »  be  pretty  well,  and  the  next 
■uay  was  quite  recover  d. 

February 
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February  the  20th  1679,  we  inje&ed  into  the  Crural  Vein  of  a  little 
Dog,  half  an  Ounce  of  warm  Oil  of  Olives ,  which  we  did  with  a  great 
deal  of  difficulty,  and  very  llowly,  by  reafon  of  the  fmallnefs  of  the 
Vein  and  thicknefs  of  the  Liquor.  For  half  a  quarter  of  an  Hour  that 
we  were  injecting  the  Liquor,  the  Dog  did  not  feem  to  be  uneafy  or 
out  of  order,*  but  after  that,  he  barked,  cryed,  looked  deje&ed,  and 
fell  prefently  into  a  deep  Apoplexy  ;  fo  that  his  Limbs  were  depriv’d 
of  Senfe  and  Motion,  and  were  flexible  any  way  at  pleafure  ,*  his  Re- 
fpiration  ftill  continuing  very  ftrong,  with  a  fnorting  and  wheezing, 
and  a  thick  watery  Humour  flowing  in  great  quantity  out  of  his  Mouth, 
which  was  fometimes  mixt  with  Blood.  He  loft  all  External  Senfe  - 
His  Eyes  tho*  they  continued  open,  were  not  fenfible  of  any  Obje&s 
that  were  put  to  them  ;  and  we  touched  and  rubbed  the  Cornea  fas  fen¬ 
fible  a  part  as  it  isj  without  any  more  fign  of  his  being  fenfible  of  it 
than  if  he  had  been  dead.  His  Eye- lids  notwithftanding  had  a  Gonvul- 
five  Motion  :  His  Hearing  was  quite  loft  ,*  and  his  Feeling,  tho’  at 
firft  he  feem’d  to  have  fome  fmall  Senfe  of  it  when  we  touched  his 
Wound,  yet  afterwards  it  was  fodull,  that  we  pinched  his  Claws  and 
Flefh  with  Pincers,  and  bored  Holes  thro’  his  Eais,  without  his  moving 
or  feeming  to  be  the  leatt  fenfible  of  it.  It  is  worth  obferving,  thatin 
the  midft  of  his  Sleep, being  fometime  feized  withaConvulfive  Motion 
of  his  Diaphragme  and  other  Mufclesthat  help  Refpiration.  he  would 
bark  ftrongly  as  if  he  were  awake,  and  in  a  little  time  would  be  qu'et 
again  :  So  that  in  lefs  than  a  quarter  of  an  Hour  his  Reft  would  be 
difturbed  3  or  4  times  with  this  violent  Barking.  But  confidering  this 
more  attentively,  we  found  that  at  the  very  time  he  barked,  he  was  as 
void  of  Senfe  as  before  ,*  for  we  could  neither  make  him  Bark,  nor 
leave  off  Barking,  by  either  beating  or  pricking  him  ;  but  in  a  little 
time  he  would  leave  off  of  himfeif,  and  return  to  it  again  fome  time 
after.  Thus  in  three  Hours  after  the  Injection,  fpent  in  Sleeping  and 
Barking,  he  dyed  3  and  having  opened  his  Body  after  he  was  dead,  we 
found  the  Bronchia  of  the  Lungs  filled  with  a  thick  Froth.  A  few  days 
after  weinie<fted  a  larger  quantity,  viz*,  an  Ounce  of  Oil  of  Olives  into 
the  Jugular  Vein  of  a  Dog,  which  fuffocated  him  the  fame  Moment. 
Afterwards  the  fame  quantity  of  Oil  of  Olives,  being  injeded  into  the 
Jugular  Vein  of  a  Dog,  killed  him  in  an  Hours  time.  He  was  feized 
with  a  great  Sleepinefs,  Snorting  and  Wheezing,  and  a  bloody  Water 
run  plentifully  out  of  his  Mouth.  In  this  Dog,  tho’  he  did  not  dye  im¬ 
mediately!  we  did  not  obferve  the  Barking  as  in  the  former  But  in 
all  that  were  fuffocated  by  Oil,  we  found  their  Lungs  filled  with  a  ve  ¬ 
ry  thick  Froth.  February  the  27th,  we  injected  10  Drachms  of  high  y 
resided  Spirit  of  Wine  into  the  Crural  Vein  of  a  Dog.  The  Dog  died  in 
a  very  little  time,  very  quietly,  and  as  it  were  with  pleafure,  licking 
his  Jaws  with  his  Tongue,  and  breathing  quick,  but  eafily,  without 
barking  crying,  or  any  Couvulfive  Motion*  In  the  Vena  cava  ana 

right  Ventricle  of  the  Heart,  the  Blood  was  concreted  into  a  great 
’f *  .  many 
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many  little  hard  Clots;  which  appeared  yet  more  confpicuous  and 
harder  in  fome  Blood  that  flowed  back  from  the  Vein  into  the  Syringe. 
In  this  Dog  we  found  the  Emulgent  Artery  of  the  Left  Side  to  be  dou¬ 
ble. 

March  the  2d,  we  inje&ed  three  drachms  of  re&ified  Spirit  of  Wine 
into  the  Crural  Vein  of  a  fmall  Dog  ;  which  made  him  Apople&ick, 
and  as  it  were  half  dead.  In  a  little  time  he  recovered  from  his  Apo¬ 
plexy,  bur  grew  giddy  ;  and  when  he  endeavour’dto  go,  reeled  andjfell 
down.  Though  his  Strength  encreafed  by  degrees,  yet  his  Drunken- 
nefsltill  continued  ;  His  Eyes  were  red  and  fiery,  and  his  Sight  fo  dull, 
that  he  did  not  feem  to  take  notice  of  any  thing,  and  when  he  was 
beat  would  fcarce  move.  However,  in  four  Hours  time  he  grew  bet¬ 
ter,  and  would  eat  Bread  when  we  gave  it  him.  The  next  day  he  was 
brisker,  and  feemed  paft  all  danger.  In  differing  the  fame  Dog  fome 
time  after,  we  found  in  the  fmall  Guts  two  Flat-Worms ;  one  of  them 
about  6  Spans  long,  and  the  other  about  They  had  perforated  the 
Gut  ;  and  one  of  them  was  got  half  out  of  it  into  the  Cavity  of  the  Ab~ 
domett.  We  found  alfo  in  2  Dogs  a  Worm  of  near  a  Foot  in  length, out  of 
the  Inteftines,  in  the  Cavity  of  the  Abdomen ,  the  Inteftines  being  no 
ways  perforated,  but  remaining  found  and  whole.  That  we  might  be 
more  certain  of  this,  we  feparated  them  from  the  Mefentery,and  viewed 
them  very  carefully.  But  in  both  thefe  Dogs  the  Omentum  was  of  an  ill 
Colour  and  putrified  ;  whence  we  conje&ured,  that  thefe  Worms 
were  bred  from  the  Putrefa&ion  of  the  Omentum t  We  inje&ed  into  the 
Crural  Vein  of  a  Dog  five  Ounces  of  a  ftrong  White  Wine;  which 
made  him  very  drunk,  and  little  different  from  what  a  lefs  quantity  of 
Spirit  of  Wine  would  have  done  :  But  in  a  few  Hours  his  Drunkennefs 
abated,  and  he  recovered.  In  the  fame  Month  of  March  we  injected 
into  the  Vein  of  a  Dog,  an  Ounce  of  a  ftrong  Deco&ion  of  Tobacco. 
He  was  feized  immediately  with  ftrange  Convulfions  of  his  whole  Body. 
At  firft  his  Eyes  looked  wild  and  diftorted ,  his  Jaws  trembled  ;  and  in  a 
little  time  he  died  terribly  convulfed.  This  Experiment  we  repeated  fe- 
veral  times  after,  and  always  with  the  fame  fuccefs.  Ten  drops  of  di- 
ftilled  Oil  of  Sage,  mixt  with  half  a  Drachm  of  Sugar,  and  diffolved  in 
an  Ounce  of  Water,  being  injected  iuto  the  Crural  Vein  of  a  Dog,  did 
him  no  harm.  In  a  caftrated  Dog  we  obferved  the  Proceffes  of  the 
Teritoneum  and  Spermatick  Velfels  to  be  covered  with  Fat,  and  fcarce 
to  be  feen  ;  and  that  he  did  not  fmell  fo  rank  and  ftrong,  as  other 
Dogs  that  had  not  been  caftrated.  A  yellow-ftreak’d  Lizard  £ Lacerta 
Chalcidica\  which  had  been  kept  all  the  Winter  in  Glafs  with  Bran,  be-r 
ing  expoled  to  the  Sun  to  refrefh  it,  on  the  contrary  died  in  a  few 
Hours  We  have  alfo  often  found,  that  Scorpions  expofed  to  the  hot 
Sun,  efpecially  in  the  Summer,  died  in  a  fhort  time.  A  drachm  of 
purified  White  Vitriol,  inje&ed  into  the  Crural  Vein  of  a  Dog,  killed 
him  immediately.  Fifteen  Grains  of  Salt  of  Urine,  diffolved  in  an 
Ounce  of  Water,  and  inje&ed  into  the  Crural  Vein  of  a  Do g, 

call 
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cafthim  into  fuchviolent  Convulfions,  that  we  were  afraid  he  would 
dye  under  them.  When  he  had  recovered  himfelfa  little,  we  repeat¬ 
ed  the  Inje&ion  with  the  fame  quantity;  but  the  Dog  got  the  better 

of  it,  though  with  a  great  deal  of  difficulty,  and  perfedly  recove¬ 
red.  1 

April  the  27th,  we  made  a  Decoaionof  two  drachms  of  Senna  in 
Water,  and  injeded  warm  three  Ounces  of  it  into  the  Crural  Vein  of 
a  very  fat,  and  ftrong  Dog.  He  continued  pretty  quiet,  without  any 
ftgn  of  pain  or  unealinefs,  during  the  Operation;  and  when  it  was 
over  we  let  him  loofe,  expeding  the  Event  of  it.  He  was  melancho¬ 
ly  and  dejeded,  but  eafie  and  without  any  fenfible  Commotion,  for 
the  fpace  of  an  Hour.  After  that,  his  Refpiration  grew  quicker,  he 
had  a  murmuring  Noife  in  his  Belly,  with  violent  Commotions  of 
his  Abdomen,  Diaphragm,  Stomach,  and  Inteftines,  and  vomited 
plentifully  a  Biliofe  Matter,  After  his  vomiting  he  grew  faint,  and 
in  a  little  time  his  Vomiting  returned  again  ;  fo  that  in  an  Hour  and 
half  he  vomited  four  times.  His  Strength  and  Appetite  were  very- 
weak,  and  he  would  eat  nothing  for  three  days.  But  on  the  third 
day  his  Appetite,  Strength,  and  former  Brisknefs  returned,  and  he 
recover’d. 

Two  Dogs,  which  had  their  Recurrent  Nerves  cut,  loft  their  Bark¬ 
ing  and  Voice.  But  doubting  whether  the  Wound  or  Scar  might  not 
affe<ft  and  hurt  the  Motion  of  the  Mufcles,  we  performed  the  fame  O* 
peration  on  another  Dog,  but  without  cutting  the  Nerves  ;  and  when 
the  Wound  was  healed,  he  barked  freely  as  before.  A  Dog  that  had 
the  Nerves  of  the  Par  *vagum  cut  afunder,  prefently  grew  dejeded 
and  faint.  He  breath’d  very  freely,  and  with  Sighs  ,*  for  when  he 
had  drawn  in  his  Breath  leifurely  and  infenfibly,  it  came  forth  a- 
gain  immediately  \very  forcibly  and  with  a  Sigh,  as  if  it  had  been  re¬ 
tained  a  long  time  in  the  Lungs.  The  Mufcles  of  the  Abdomen  and 
Diaphragm  laboured  hard,  as  if  they  were  to  fupply  the  defed  of 
the  Lungs,  which  were  grown  almoft  ufelefs  by  being  denied  an  In¬ 
flux  of  Spirits  by  the  Pneumonick  Nerves.  The  Dog  refufed  all  kind 
of  Meat ;  fometimes  he  vomited,  or  had  an  Inclination  to  vomit,*  and 
at  laft,  in  two  days  time,  he  dyed.  Another  Dog,  that  had  the  Nerves 
of  the  Par  vagum  only  tied,  lived  10  days.  He  vomited  frequently  and. 
would  not  eat  unlefs  clandeftinely :  He  breathed  with  Sighs,  and  was 
very  faint.  A  Dog,  that  had  the  Trunk  of  the  Aorta  dejcendens  tyed 
hard  a  little  above  the  Diaphragm,  immediately  loft  the  ufe  of  his  hind 
Legs  ,*  for  when  he  ftood  on  his  fore  Legs,  he  would  draw  after  him 
his  hinder  Legs,  as  if  they  had  been  dead:  He  grew  weaker  by  degrees, 
and  dyed  in  five  Hours. 

July  the  12th,  a  Mole  being  ftung  in  the  Side  by  a  Scorpion ,  dyed 
immediately  convulfed.  In  this  we  obferved,  that  the  hteftinum  c#m 
cum  is  wanting  in  Moles,  „  „rTT 

F  f  VII.  Rofa 
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Of  the  Indian  VArrufh. 

The  manner  VIL  Rofa  Mallas  grows  upon  the  Ifland  Cobrofi ,  at  the  upper  end  of 
making  Sty  rax  the  Red  Sea,  near  Cadefs ,  which  is  three  days  Journey  from  Suez, :  It 
is  the  Bar k  of  a  Tree  (taken  off  every  Year,  and  grows  again)  boiled 
n  44,  in  Salt  Water,  till  it  comes  to  a  Confidence  like  Birdlime,  then  fepa- 
rated  and  put  into  a  Cask,  and  brougtrt  to  Judda >  and  fo  to  Mocha  in 
June%\\<\  July ,  where  it  fells  from  60  to  120  Dollars  per  Barrel,  accord¬ 
ing  to  its  Goodnefs.  The  bed  is  what  is  freed  from  Clay  and  Dirt, 
which  is  commonly  mixt  with  it ;  and  the  way  to  try  it  is,  to  wafh  it 
in  Salt-Water,  which  will  cleanfeit:  The  Arabs  and  Turks  call  it  Cor- 
ter  Adija .  A  Barrel  is  420/. 

of  the  ftrange  The  ufing  and  handling  of  the  Indian  Varnifh  (or  Lackar)  fo 

Effefis  of  the  far  as  is  neceffary  to  apply  or  lay  it  on  fubjebts  to  be  varnifht,  having 
Indian  Par-  produced  fuch  extraordinary  effe&s  on  Seignior  Jgnatio ,  and  more  re- 
markably  on  his  Maid-fervant,  viz,  in  great  Swellings  of  their  Heads 
or?She7rard^ anc*  Eyes,  and  in  their  Arms,  and  indeed  almod  their  whole  Body, 
w.  474  p.  947  with  an  intolerable  itching  and  inflammation,  or  Heat  and  Pimples,  is 
fo  new  and  extraordinary  a  Phenomenon  in  Nature, as  exads  the  won¬ 
der,  and  preffes  the  Curious  to  fearch  the  Reafon.  .  The  great  diffe¬ 
rence  between  this  and  all  things  elfethat  we  know,  and  the  Ingredi¬ 
ents  of  which  its  made,  being  abfolutely  unknown,  renders  it  im- 
poffible  to  penetrate  the  Caufe  of  the  above-named  Effects.  Yet  who¬ 
ever  would  give  fome  fatisfadion  to  the  Mind,  by  propofmg  fome  pro¬ 
bable  Thought,  may  fay  that  this  Varnifh  contains  fome  Matter  which 
when  hot  fends  into  our  Body  a  very  fubtile  thin  Vapour, which  affedts 
only  the  Skin,  leaving  the  other  parts  of  the  Body  untoucht ,*  after  the 
fame  manner,  Cantharides,  not  only  taken  inwardly,  but  alfo  out¬ 
wardly  applied  to  our  Bodies,  communicates  a  venemous  quality  of  a 
particular  Nature,  affeding  only  the  Kidneys,  Bladder  and  Urinary 
Paffes,  caufing  there  fenfible  Pains  and  Excoriations,  not  in  the  leaft 
touching  the  other  Vifiera.  Some  Phyficians  of  Repute  are  of  opinion 
that  this  particular  difagreement  of  Cantharides  with  the  Urinary 
Duds,  comes  from  the  Salt  and  Nitre  contained  in  the  Urine,  which 
gives  Life  and  Vigour  to  the  Poyfon  of  the  Cantharides ,  without  which 
Salt  the  Poyfonous  Quality  of  the  Cantharides  could  have  no  Power. 
So  after  the  fame  manner  it  may  be  (aid  that  the  noxious  Fumes  of 
the  \arnifh  becomes  hurtful  to  the  Skin,  becaufe  it  mixes  there  with 
fome  Juice  it  meets  with  in  the  Skin  itfelf,  especially  in  the  miliary 
Glands,  whereof  the  whole  Skin  is  full.  This  is  certain  that  this  Var- 
nifh  exerts  all  its  Malignity  againft  the  Skin,  the  Vijcera  and  Blood 
being  untouch’d  ,*  befides  I  obferved,  that  the  Maid  (at  the  fame  time 
as  her  whole  Skin  almoft  was  hard,  inflamed,  fwell  d  and  full  of  Pu- 
liules)  had  no  Fever,  no  Pain  in  theHead,  nor  any  Sicknefs  or  HI  - 
nefs  ,*  and  as  to  what  Diforders  fhe  or  Signior  Jgnatio  felt  in  their 
Eyes,  this  likewife  was  only  a  Swelling  affeding  the  Eye  lids  only, 

which 
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which  may  be  reckon’d  t  as  Skins :  but  5tis  poffibie  the  ill  Effe<fts  of 
the  Varnifh  was  more  feble  and  troublefome  in  chat  part, becaufe  the 
Skin  there  is  thinner  a:  more  delicate  than  on  the  reft  of  the  Body. 
This  Varnifli  therefore  only  an  enemy  to  the  Skin ;  and  that  this 
mifchief  fhould  attend  irit  is  not  neceffary  that  the  Varnifli  fhould  be  • 
heated  ;  for  altho  it  is  <d,  it  fends  forth  this  ill  fteam,  which  infinu- 
ates  itfelf  into  the  Bodysfpecially  when  touched  and  handled. 

I  have  feveral  times  lead  a  great  deal  of  this  Varnifh  hot  upon  the 
naked  skin  of  Poultry,  d  they  never  received  any  mifchief  from  it, 
either  internal  or  exteal.  I  have  caufed  other  Fowl  to  fwallow 
Crumbs  of  Bread  fopt  ithe  Varnifh,  and  they  feemed  to  like  it  very 
well.  In  others  I  haveiade  feveral  little  pricks  in  their  Breafts  till 
the  Blood  came  out,  anchen  anointed  it  all  over  with  Varnifh,  which,, 
inftead  of  hurting  themproved  a  Balfam  to  heal  them.  It  is  poffibie 
this  Varnifh  on  the  veryhin  skin  of  Fowl  does  not  produce  the  lame 
effea s  as  on  that  of  Mi,  becaufe  they  are  very  different  from  one 
another,  in  their  ftrudties  and  quality  of  the  humours  contained  in 
them.  And  to  fay  fomet  ng  of  its  fubftance  ;  I  have  obferved  that  this  > 
Varnifh  is  in  a  great  parcompofed  of  a  Gummy  and  undtuous  matter, 
and  fmce  it  is  very  ligh  fivitnming  upon  Brandy  and  Oyl,  and 
unites  neither  with  Watr  nor  Spirit  of  Wine,  nor  any  other  Liquor 
but  only  with  Oyl,  and  urns  or  takes  fire  >  fori  have  dipt  Cotton  in 
it,  which  has  burnt  all  a  ay  to  afhes,  tho  at  firft  there  was  fome  diffi¬ 
culty  to  make  it  take  fire  perchance  fome  other  matter  not  unctuous 
being  mixt  with  it.  An  laftly,  fince,  being  obferved  with  the  Mi- 
crofcope,  its  compofitionfhews  like  that  of  Oyl  or  Lard,  or  the  like 
unduous  matter,  it  is  ver  likely  from  all  thefe,  that  it  is  compofed  of 
the  Gum  or  Juice  of  fomeRefinous  Herb  or  Tree,  or  of  the  fat  of  forne 
Animal,  or  Hogs  Lard,  And  to  make  fome  guefs  ;  who  knows  but 
the  Gall  of  fome  Creatus  may  be  mixt  with  it,  to  make  it  the  more 
eafily  receive  a  fmoothnes  and  luftre,  as  Limners  ufe  to  put  Call 
into  their  Watercolours, :o  make  them  run  and  fpread  the  better*, 
and  that  the  mifchief  wefind  in  touching  and  ufing  ic  may  proceed 

fr°I  veln^Velieve,  there  i  no  Mercury,  of  what  fo"  f  '* 

Varnifh ;  not  only  becaue  it  is  very  light  (as  ”!as  b“^,d  dir5  ■ 

becaufe  I  have  been  very  diligent  in  trying  whether  fmoke 

cover  anv  fi^n  of  Mercury,  either  in  the  Body  of  it,  or  ,.ie  Iniok  , , 

but  could  never  find  any;  and  moreover,  Merdtuy  pro 

rent  effeds  in  our  Bodies,  from  thofe  before  related  of  this  V a  .. 

Befides,  I  h.ve  obferved  *at  .he  Varmlb,  „0  , 

»2Tht„0g=  o'f”°oToo;i  b,.V,=;dil,.etange>  1 

of  the  Veffel,  it  is  expofed  to  the  air,  be n  g  wh;ch  is  next 

afterwards  almoft  quite  black  »  the  out  This  Skin  is  very  thin, 

the  air,  becoming  very  hard  and  black  •  -  This  Sk.n  y^. 


to 
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ainder- which  the  reft  of  the- Varnilh  remains  !ft  and  fluid,  ofthceu- 
lour  and  conliftence  of  Honey ;  and  as  often  you  take  ofF this  out¬ 
ward  black  hard  skin,  there  will  another  bormed  immediately  like 
.the  former,  and  this  as  often  as  you  pleafe  (repeat  the  experiment. 
So  that  the  wnole  fubftance  of  the  Varnilh  wiin  time  be  changed' in* 
to  thefe  hard  and  black  skins.  Finally,  ’tis  srth  obferving  that  this 
Vatnila  has  this  known  power;  for  havinjpread  fome  of  it  on  the 
naked  Brealt,  of  fome  Fowls,  leaving  it  ftickg  there  i  days,  I  after-' 
wards  found  between  the  dried  Varnilh  an  the  Flelh  the  place  all 
lelterdj  and  full  of  a  yellowilh  Serum  or  Matr,  but  without  any  far¬ 
ther  kalchief  to  the  Bodies  of  the  Fowls  themives.  I  have  attempted 
the  fame  thing  on  Dogs  and  Cats  but  withoifSuccefs,  for  thefe  Ani¬ 
mals  with  their  Tongues  and  Claws,  foon  ke  all  the  Varnilh  from 
theu  Bodies,  and  fo  have  no  hurt  by  it.  Pobly  in  Horfes  and  Beafts 
the  Experiment  may  fucceed  better,  if  the  Vnilh  has  this  Corroli.ve 
or  Cauftick  Quality  on  their  Bodies,  as  it  has  i  Poultry, 

IX.  Accounts  of  Boohs  omittei  viz* 

7J  t  9>8  i,  D.^Dominici  Sanguined  Appuli  Difiertapnes  Iatrophyficx.  Nea- 

*.283  ?.i3*c  2-  A  Mechanical  Account  of  Poyfons,  by  Dr.  Mead.  8vo.  Lend. 

«.3ciS.i»225J  j.  Samuehs  Dale  Pharmacology,  ceu  Mnududionis  ad  materiam 

"  I, Km  rn.<ruPP  ern®n^Im  }  Medicamenta  (fficinalia  fimplicia  priore 

compleiftens :  Ut  &  notas  Gnerum  Charaaerifticas, 

!pnPr!ii!i.Synwym3j  Differentias  &  Virt.  Cum  duplici  Indice, 
g  erah  aitero  Nonnnum &Synonymorum  paecipuorum:  altero  An- 
glico  Latino,  in  gratiam  Tyronum.  tamo %nd.  170c. 

520^319- ^4- ^JeaionM^Chymic^  Oxoniat  habit*  fa  Johanne  Freind,  M.  D. 
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